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power rectifier. 


RAYTHEON 3AL5 


is a heater-cathode type 
double diode of miniature 
construction. Its principal ap- 
lication is as a diode detec. 
jor, automatic volume control 
rectifier, of as a low current 


RAYTHEON 3AU6 
is a heater-cathode type 


for service as a hi 


television receivers. 


sharp cutoff pentode of minia- 
ture construction designed 
h-fre- 
quency amplifier in radio and 


High voltage surges due to inequalities of heater warmup time 
previously have limited the most effective use of ‘‘series connec- 
tions’’ of tube heaters in TV receivers. The new Raytheon ‘‘Series 
String’’ Tubes — now used by many leading set manufacturers — 
virtually eliminate heater burnouts, permitting the use of this type 
of circuitry which results in lighter, more compact receivers. 


Raytheon helped set manufacturers solve this warmup problem, 
by designing a new line of ‘Series String’’ Tubes which feature 
tightened controls on heater warmup, identical current value and 
a heater stability so improved that heater burnouts from warmup 
surges are rare. By narrowing the tolerances on heater wire to 
one-third of the former specifications and improving heater coat- 
ing techniques this has been achieved. This important advance 
plus Raytheon’s thorough knowledge of every aspect of tube 
construction guarantees the superior quality of Raytheon ‘‘Series 
String’’ Tubes. 


RAYTHEON 36C5 


° is a heater-cathode type: 
sharp cutoff pentode, of min 
iature construction. Used as 
an RF amplifier and as a high- 
frequency, intermediate am- 
plifer. 


RAYTHEON 38N6 


is a 7-pin miniature, heater- 
cathode type, sharp cutoff 
pentode. Designed to perform 
the combined functions of 
limiting and frequency dis- 
crimination in FM and TV te. 
ceivers. 


RAYTHEON 3CB6 


is a heater-cathode type 
sharp cutoff pentode of min- 
iature construction designed 
for use as an intermediate 
frequency amplifier, operatin: 
at frequencies in the order o 
40 megacycies, or as an RF 
amplifier in VHF Television 
Tuners 


ceivers 


RAYTHEON SAMS 
is & diode pentode of minia- 
ture construction designed fo: 
use as a video detector and 
If amplifier in televisinn re- it 


RAYTHEON SANS 
sharp cutoff pentode of min 
perform combined func 


amplifier and sync separator 


is a mecium-mu triode and a 
jature construction designed 


tions of a video detector or IF 


RAYTHEON 5J6 


is a heater-cathode type, 
double triode of miniature 
construction designed for 
mixer applications. 


RAYTHEON 5U6 


is a heater-cathode type tri- 
ode-pentode of miniature con- 
struction designed for use as 
an oscillator mixer 


RAYTHEON 654A 


is a heater-cathode type 
medium-mu, high-perveance 
triode of miniature construc- 
tion for use as a vertical de- 
flection amplifier in TV re- 
ceivers 


RAYTHEON 6SN7GTB 


is a dual triode designed for 
use a5 a combined vertical os- 
cillator and vertical defiection 
amplifier in television re- 
ceivers. 


RAYTHEON 7AU7 


is a heater-cathode type 
double triode of miniature 
construction designed for use 


a5 a resistance coupled volt 


age amplifier, phase inverter, 
horizontal deflection osciila- 


tor of vertical deflection os 


cillator amplifier in television 


receivers. 


RAYTHEON 12AX4GTA 


is @ heater-cathode type di- 
ode designed for use in Hori 
zontal frequ cy damper 
service in television receivers 


RAYTHEON 12BH7A 


is a heater-cathode type 
medium-mu double triode of 
miniature construction de 
signed for use as a veriical de 
flection amplifier in television 
receivers employing “Series 
String” heater designs. 


RAYTHEON 12BK5 


is a miniature beam power 
pentode designed for use as 8 
power output tube in radio 
and TV receivers 


RAYTHEON 12BY7A 


is a heater-cathode type 
pentode of miniature con 
struction designed for use as 
a video amplifier. 


* 


RAYTHEON 


RAYTHEON 1216GT 


is a heater-cathode typ 
beam pentode power ampli 
her. Generally used as an out 
put tube in ac-dc receivers. 


RAYTHEON MAKES ALL THESE 


RAYTHEON 12W6GT 


° is a heater-cathode type 
beam pentode designed for 
service as @ vertical deflec 
tion amplifier in TV receivers 
having a relatively low B sup- 
ply voltage 


Ask your Raytheon Tube Distributor 


about these and other new Raytheon 
“Series String” Tubes. 
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*  Here’s a NEW 
Way to Reach 
the Top in 


TV SERVICING & 


All-practice method— 
professional techniques, 
skilis, knowledge of 


circuits, etc. 


Includes 17° picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 
| know basic Radio-Television principles but lack experience 
NKI's new Professional Television Servicing course can train you 
to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 
this training in detail. 


LEARN-BY-DOING “ALL THE WAY” 
his is 100% learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV. receiver defects 
quickly. You see how various defects affect the performance of a 
['V receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, ete. There isn't 
room on this or even several pages of this magazine to list all 
the servicing experience you get. 
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ERVICE MANAGER 


THF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector strips in modern UHE-VHT 
Television receivers and learning UHF servicing problems and 
their solution is part of the practice you get if you live in a LHI 
area. To cash in on the coming color TV boom you'll need the 
kind of knowledge and experience which this training gives 


GET DETAILS OF NEW COURSE FREE 
Once again—if you want to go places in TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Velevision Servicing. See pictures of 
equipment supplied, read what you 
practice Judge for yourself whether 
this training will further your am- 
bition to reach the top im r'V serv- 
icing. We believe it will. We be- 
lieve many of tomorrow's top TV 
servicemen will be graduates of this 


training. Mailing the coupon in- 


volves no obbgation 


National Radio Institute, Dept. 5AET 
16th and U Sts., N.W., Washington 9, D. C. 


lease send my FREI copy of “How to Reach the Top 


in TY Servicing.” | understand no salesman will call. 
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COVER PHOTO: Good lighting is a 
most important feature of a TV show. 
Today, most studios use some kind 
of electronic control. Featured here 
is the lighting-contro! equipment tor 
TV station TV), Miami, Florida. 
(Ektachrome by Mike Mancini) 
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_ In Spare Time at Home= Prepare for a Better Job= 
~ or Your Own Business in 


Sax TELEVISION 


RADIO + ELECTRONICS 


if the man whe is seeking a better job or a business of his own will take 
time to compare all the opportunities available to him today, he will 
undoubtedly consider a career in Television-Radio-Electronics. 
A bird's eye view of the tremendous opportunities that exist in this 
fast-growing American industry reveals that hundreds of [V sta- 
tions are yet to be built, millions of sets to be manufactured, and 
other millions of existing sets to be serviced from time to time. 
\ Another marked advantage for men 17 to 45 is the fact 
.. that they can prepare to enter these profitable fields in 
. _ their spare time at home or in ovr modern laboratory 
in Chicago. Another distinct advantage is the fact 
that no previous technical experience or ad- 
>» vanced education is required. 
After a man completes his training at 
home or in ovr Chicago Laboratory, he 
may get the benefit of our effective 
EMPLOYMENT SERVICE to help him 
get started. 
Aguin we say— compare these 
opportunities and advantages. 
i rs Send for full facts today. 
” Aail coupon below NOW! 


Build and keep this BIG DTi 
Engineered TV set—easily 


TELEVISION . converted to U.H.F. (DTI offers 


another home training, but 


EMPLOYMENT SERVICE 


npleting either the Chicage lab 


D.T.I.’s program 
also includes 


training in 


Color Television : | D | eae YO mr bX %; Ra 


WORK OVER 300 PROJECTS 


HOME LABRORATOR 


atery or Heme Training, OT! leng 


a established effective Employment Serv 


ready to help yeu start earning real 


noney t full facts. Mail coupen teday 


type of be 


MILITARY SERVICE! 
If you're subject te military service, the informa- 
tion we heve for you should prove very helpful. 
Mail coupen tedey. 
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16-mm. HOME MOVIES 


You use this 16mm. motion picture pro- 
jector and meny reels of educetional film 
—« wonderful, exclusive, D.Ti heme eid 
to help yew undersiond important tunde 
mentale foster...casier... beter, Ws 
eimort like heving o teacher in your heme. 


DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, Ill. Dept. RN-1-4 


cation showing how | may get started towerd « good job or my own 
business ir Television-Rodio-Electronics 
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“Everywhere! Even in the most extreme fringe areas, the sensational 
Winegard Interceptors are providing clear, enjoyable TV pictures.” 


: Reports like these 


from across the nation 
are pouring in, testifying to 
the exceptional performance 


A great new antenna Exclusive! 
that gives you both Electro-Lens Focusing !* 


1. Complete all-channel VHF coverage— 


2? Brilliant yagi performance— 

« Yes, the extraordinary high gain of a yagi... 
The pin-point directivity of a yagi... 
Not on just one channel—not on just one band 
-—but clear across the whole VHF spectrum. 


The Interceptor is designed 

for both black and white and color 

The same Interceptor that gives you those sharp, clear 
black and white pictures today will give you the truest, 
brightest color pictures imaginable im the future. 


NOTE The Interceptor has been received so enthusiastically 
.., all over the country .. . that the Winegard Company, even 
with around the clock production in its brand new plant, 
can't seem to make Interceptors fast enough. Twice this 
season production has been actually doubled over what was 
originally planned, and still we are experiencing difficulty in 
keeping up with this tremendous demand. So, get your order 
in now--and avoid disappointment on delivery. 


List price U.S.A... . Interceptor... per bay. . ‘$9495 
(Stocking bars available) 


Gives your-mltiemsent yagi performance, 
IMP—Model L-7 for channels 7-13 . 
On the high VHF band, the IMP not on one channel . . . not on one ct 


functions as two high gain yagi 
operating side by side in perfect 
phase, to give gain and directivity Otes ete Eas Saas eneter <o-per boy 6 0G 
far in excess of more conventional (Stocking bers available) 

7-13 broad band designs. 


Imp Features: 
e Exceptionally high gain on channels 7-13. THE PIXIE 


e Full wave driven elements. 


e Full wave reflector elements. Top all channel performance—at a low 
e Electro-Lens Focusing.* price—featuring unique improved coni- 

< é cal type driven element—for high gain 
Note-—the IMF makes the perfect all-channel attic and uni-lobe directivity. 


antenna for all channels in primary areas. 
List price U.S.A... . PIXE... per bay 44": 


List price U.S.A... . Imp.... 
(Stacking bers available) (Stecking bors avoilable) 


en See your jobber or write us for additional information about the 
Interceptor and other Winegard antennas 


OULEVARD, BURLINGTON, IC 
TV ontennas — designed to make installations quicker sie n re profitable 
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HIGH-FIDELITY Music-APPRECIATION RECORDS 


TO HELP YOU UNDERSTAND MUSIC BETTER AND ENJOY IT MORE 


ON ONE SIDE there is a full performance of a 


great musical work, featuring 
orchestras and soloists of recognized distinction in this 
country and abroad. You listen to this performance first, 
or afterward, as you desire, and then 


ON THE OTHER SIDE is an illuminating an 


alysis of the music, with 
the themes and other main features of the work played 


separately with running explanatory comment, so that 


Fe, 


you can learn what to listen for. 


A NEW IDEA OF THE BOOK-OF-THE-MONTH CLUB 


LL TOO FPREQUENTLY, most of us are 
A aware, we do not listen to good music 
with due understanding and appreciation forthcoming record 
There is no doubt about the reason: we Deems Taylor. Aft 

not properly primed about what to tive essay (presente 
ten for. Music-Appreciation Recorps 

this need—tor a fuller understanding or not, as you decide 
music—better than any means ever de not oblidated as a 

d. After hearing several of these rec 
rds, all the music you listen to is trans I 
rmed, because you learn. in gem ral what ure at any time! 
listen for. This highly enjoyable form of 
f-education can be as thorough as the 


TIVELY LOW COST 


ic-Appreciation courses given in any 


playing records of 


YOU SUBSCRIBE BUT TAKE ONLY THE 334% R.P.M. on Viny 


RECORDS YOU WANT A new Musi two kinds: firs 


Appreciation Recor will be issued ord—a twelne 


subscribers only—every n the performance 


As a demonstration 


WILL YOU ACCEPT 
WITHOUT CHARGE 


Beethoven's Fifth S Symphony 


A NEW HIGH-PIDELITY C ue LONDON SYMPHONY ORCHESTRA 
orman Del Mar nductor 
it by Thomas Scherman 
eat work yuntless times—what 
And what may you have failed 
ill show you what you 


to great musi 


January, 1955 


all the great masterpieces 


included. The announcement about each 


kept for long use) you may take the record 


pecified number of re 


you may stop the subscrij 


’ 
CIATION orps will b 


f music will be on the other. This will be cold at $3.60 
to subscribers only The other will be an 
Analysis-Only Record ; r-inch dis 

: this descrip priced at $2.40, The latter will be made 


rm that can be 


he written by 


available each month for any subscriber 


who may already have a satisfactory long 


ut the time. You are playing record of the work being presented 


to take any (A small « harge will be added to th prices 
And, of cours: above to cover postage and handling 


nat your pl as 


TRY A ONE-MONTH SUBSCRIPTION — 
NO OBLIGATION TO CONTINUE... 


TWO TYPES OF RECORDS AT A RELA- Why not make a simple trial, to 
All M Appre these records are 


iigh-tidelity, long 


1s pleasurable and a 
lightening as you may anticipate? The first 
quality— record, Brrrioven Fievrn Symeno 
will be of will be sent to you at once~at no chard 
tandard Re You may end the 
will present after hearing this record, or you may cancel 


inalysi any time thereafter 


ubscription immediate! 


PLEASE RETURN ONLY If YOU HAVE A RECORD PLAYER WHICH CAN 
i PLAY 33° 8.°.M. LONG PLAYING RECORDS 
“MUSIC APPRECIATION RECORDS a3e4 
</@ Book-of-the-Month Civb, Inc 
345 Hudson Street, New York 14, N. Y 
Pleas snd me at once the fir M © Apreecs 
} Filth Sympbony, without charge, and enter m+ 
iption to Muric-Arrrectation Recon under th 
above. It is understood that, as a subscriber, I an 
pecitied number of records, but may take 
0, | may cancel this subscription afier heari 


y time thereafter at 


7one 


Thrill to 
“silk-and-diamond:.. 


| 35 Su i ona 


sill 
octaves you 
with an E-V 145 
installation 


the 
realistically 
high fidelity 
very-high-fre 
4900 cps to 
180 
with 
A147 level control 


Smooth as brilliant as diamonds 


highest can hear are 


yours im your 


musi This new 


quency tweeter takes over from 


beyond audibility provides disper 


sion. Is installed slong 


mended X46 


easily recom 


crossover and 


5 
1358 
1% 
At? 


List $55.00 
List $35.00 
List $14.00 
List $ 6.00 


Audiophile Net 
Audiophile Net 
Audiophile Net 
Audiophile Net 


$33.00 
$721.00 
$ 8.40 
$ 300 


The T4558 for lower powered systems and 
existing quality AM-FM radio or radio- phono 
graphs, finished in flat black. Requires 
only X46 to attach to music system, Imped 


ance Shipping weight Ibs 


16 ohms 4 


Beavtiful T35 Accessory Enclosure 


The Pieeolino 
for either the 1 


Styled in gleaming 


with 


Prove the performance 


of the T35 te yourself! 


You hear the difference 
with this T45 
tor. With a flip of the switch 


demonstra 


you bring in or cut out the 
145. Visit your E-V 


to <omouct 


distrib 


utor this amaz 


ing test personally 


too He RECORD. 


ANOTHER 


NTERING our 36th year of uninter- 

rupted publishing of Rapio @ TELe- 
VISION News, we look ahead to the 
wide-spread acceptance by the public 
of color television. Color TV got its 
“feet wet” during 1954, and the net- 
works have stepped up their color pro- 
graming considerably. As we see it, the 
only real obstacle in the path is the 
cost of the color set. As competition 
increases, it is now conceivable that 
production will result in price 
tags for color receivers of less than 
$500.00 before the year’s end 

The introduction of large-screen col- 
or pictures has done little to provide 
additional spark on the part of the 
public, The average prospect still looks 
upon color TV as a luxury, and will 
continue until prices tumble 
to levels reach of the home 


mass 


to do so 
within 
budget 

The transistor, widely heralded dur- 
ing 1953, did not make the expected 
progress during 1954. While techniques 
of manufacture were improved and the 
reduced for units, there still was 
not wide-spread enthusiasm for all- 
transistor equipment. Only one com- 
mercial all-transistor radio, for exam- 
ple, made its appearance just a few 
weeks past, while at the beginning of 
the year it was estimated that such 
sets would be commonplace. 

High-fidelity continued to catch the 
fancy of the public, and audio fairs en- 
joyed attendance. In spite of 
the efforts of industry leaders and the 
trade press to properly define hi-fi, the 
public still is much confused as to 
what hi-fi actually means with respect 
to components 

Radio and TV servicing was more 
than ever big business during the year 
According to RCA executive vice-presi- 
dent, Charles M. Odorizzi, the main- 
tenance of home TV and radio reached 
1.4 billion dollars during the year, and 
he expects that the annual gross will 
be about 2.7 billion by 1957. He also 
predicted that the industry, now hav- 
ing 100,000 technicians, will expand to 
more than 125,000 in 1957. He also 
revealed that the RCA Service Com- 
pany presently employs some 5000 
service technicians! 

And with pardonable pride we point 
to the introduction of our 
sister publication, POPULAR ELECTRONICS, 
that has now been firmly established 
and circulation-wise attained a 
monthly readership of a quarter-mil- 
lion, and continues to grow at a steady 
rate. One thing is certain—-the tre- 
mendous interest in electronic subjects 


cost 


record 


successful 


has 
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NEW YEAR 


apparently is without limitation. This 
is good, and points to a healthy prog- 
for this fastest-growing industry 
of our times 

Controversy on “pay-as-you-look” 
television again comes to life as the 
FCC studies the comments from in- 
terested parties and services. Subscrip- 
tion TV has been promoted since 1947 
Our readers will recall the Zenith sys- 
tem, called “Phonevision,” described in 
this magazine which originally trans- 
mitted a garbled signal and which was 
unscrambled at the receiver by means 
of a special decoding tied in 
with the telephone lines. The customer 
as proposed, would be billed each 
month by the phone company. Later 
other techniques of billing and decod- 
ing were suggested 

Another system, called Skiatron, em- 
ployed a punch-card decoding and bill- 
ing method. This card could be bought 
by the TV viewer and inserted 
into the decoder, would steady th 
garbled picture. This system was com- 
monly called “Subscriber-Vision.” 

The other system, developed by 
ternational Telemeter Inc 
studied on the West Coast at 
Springs. It is called ““Telemeter” and 
employs a cash box fastened to the TV 
set. Its action is like familiar coin- 
operated machines which can receive 
nickels, dimes, quarters, or fifty cent 
Upon ing a coin, the 
decoder would unscramble the video 
for various time lengths—depending 
upon the amounts received 
1 During the development 
of these systems much opposition 
come from the broadcast industry and 
from the motion picture exhibitors 
And, a movement under way 
to amend the Communi Act to 
make a common for 
“pay-as-you-look ’ tele 

Theater owners ar¢ 
subscription TV and 
pact on attendance A 
presenting the The: Owne! of 
America has been recently organized 
to present a united st 1 against 
ing the “go 
system 

Many 
inally 


ress 


device 


when 


In- 
been 
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has 


pieces rece! 


course ol 


has 


has been 

ations 

carrie! service 

s10n 

still fearful o 
potential! im- 


committee re- 
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gviVv- 
BtV 


ahead” to any pay-TV 


now feel that 
approve 
systems 


FCC may 
“pay -as- 

far 
pay- 


service 


om ore 
not too 

d like a 

program 


you-look 
distant future. Then we 
as-you-hear” hi-fi 
for the benefit of the thousands of 
owners of tape recorders who would 
cherish tapes (off the air recordings) 
of a live FM symphony for 
their owr libraries O.R. 
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308-PAGE CATALOG 


the only COMPLETE catalog 
for everything in TV, Radio 
and Industrial Electronics 


Worlds Congest Strelea 
e All TV and Radio Parts 
e All Electron Tube Types 
@ Test and Lab Instruments 
e@ High Fidelity Equipment 
e Custom TV Chassis 
e AM, FM Receiving Equipment 
@ Recorders and Suppliers 
e P.A. Systems, Accessories 
e Amateur Station Gear 
© Builders’ Kits, Supplies 
e@ Equipment for Industry 
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ultra-modern facilities for the 


FASTEST SERVICE IN ELECTRONIC SUPPLY 


SEND FOR THE LEADING 
ELECTRONIC SUPPLY GUIDE 


EASY-PAY TERMS 


{ 


HI-Fi SPECIALISTS 


AiLit 


Ht tive 
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SEND FOR IT TODAY! 


Get ALLIED’s 1955 Catalog 
packed with the world’s largest selection of 


308 pages 


quality electronic equipment at lowest, 
money-saving prices. Select from the latest 

in High Fidelity systems and components; 
custom TV chassis, TV antennas and 
accessories; AM and FM receiving equipment; 
P. A. systems and accessories; recorders and 
supplies; Amateur receivers, tranemittere 

and station gear; specialized industrial 
electronic equipment; test instruments; 
builders’ kits; huge listings of parts, tubes, 
tools, books—the world’s most complete stocks 
of quality equipment. ALLIED gives you every 
fastest shipment, expert 
personal help, lowest prices, assured 
satisfaction. Get the big 1955 ALtiep Catalog. 
Keep it handy. Send for your FREE copy tods 


buying advantage 


IT’S VALUE PACKED...SAVE ON 
EVERYTHING IN ELECTRONICS 


ALLIED RADIO 
world's largest Electronic Supply House 


ALLIED RADIO CORP., Dept. 1-A-5 
100 N. Western Ave., Chicago 80, Illinois 


C] Send FREE 308-Page 1955 ALLIED Catalog 
Name 
Address 
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THREE NEW SIMPSON DEVELOPMENTS 


NEW MODEL 355 “MIDGETESTER” ¢ . . . Smallest practical 
Volt-Ohmmeter on the market--2%" x42" x1". Complete 
multi-tester in a shirt pocket size. Cased in clear lucite. 
10,000 Ohms per volt. Five AC und five DC voltage ranges: 
0 to 3, 12, 60, 300, and 1200 volts. Four DC resistance ranges: 
0 to 10,000 olims, 100,000 ohms, 1! megohm, and 10 megohms 
Price complete with test leads and instructions . . . $29.95. 


NEW MODEI. 388 “THERM-O-METER” ¢ .. . Gives fast, ac- 
curate, remote temperature readings from 50° F. to 
+-1400° F. on one scale. H 7'%' thermocouple lead, big 7” 
scale, Adjust-A-Vue handle, and uses internal batteries. 
Measures 7-15/16" x 6” x 2-15/16". Price complete with lead 
and batteries $59.50 


NEW MODEL 1000 PLATE CONDUCTANCE TUBE TESTER 

Now, fast testing in Plate Conductance with convenient 
ohms readings for leakage and shorts. Tests any tube 
including 9-pin miniatures and subminiatures. Size; 1594” x 
11%” x6”. Comes complete with Operator's Manual for 
only $135.00 


WORLD FAMOUS dame; 
e "9 b (}’ | 


STILL ONLY $38.95 


* 


DELUXE MODEL 262° MODEL 269*—100,000 ohms 
er volt... 33 Ranges 


hrough Single Contro! . . . MODEL 303° 
$88.00 VTVM, $68.00 


KL *Only Simpson VOM's have Adjust-A-Vue Handle fecture for adjusting 
Fg 4) instrument at any angle on work-bench .. . without extra charge. 


t Trede Mork For Further informetion . . . SEE TOUR JOBBER 


SIMPSON ELECTRIC COMPANY 


WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
5216 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 
In Canede: Bach-Simpson, Ltd., London, Ontario 


T'S 
TEST © 


Simpson’s New VARIDOT'... 
A WHITE DOT GENERATOR 
WITH VARIABLE DOTS 


With the new Simpson Mode] 424 
White VARIDOT Generator, you can 
adjust the number and size of dots to 
your own liking ... size being ad- 
justable from one line to six or more 

the only white dot generator on 
today’s market that can do this. 

You can make linearity adjustment 
of black-and-white TV, and linearity 
and convergence adjustments on color 
TV receivers with confidence ... 
easier adjustment of aspect ratio, 
vertical and horizontal linearity, 
beam centering, and purity. 

Vertical and horizontal synchro- 
nization provided by the VARIDOT 
Generator assures correct aspect ra- 
tio, ample attenuation, and a 300-ohm 
RF output. 

The VARIDOT gives fast, accurate 
checks of transient response of video 
amplifiers; positive or negative video 
output is provided. 

It is designed for a line voltage of 
117 volts, 50-60 cycles, and takes 45 
watts. Weighs an easy-to-carry 112 
— Case is finished in attractive, 
Simpson gray hammerloid. 

Price, complete with shoulder strap 
and operating instructions, is $147.50. 
See it at your jobber’s. 


RADIO & TELEVISION NEWS 


The advent of color TV brings a puzzling prob- 
lem to many a TV serviceman. He would like to 
purchase his color test equipment now. and get 
the jump on his competition. On the other hand 
he fears that the equipment he buys today may 


COLOR TV 


Will Today's Servicing Equipment Become Obsoicte Tomorrow? 
By Bob Middleton 


paid off: first, in the ease with which Simpson 
black-and-white TV test equipment could be 
adapted to UHF, and now, its easy adaption to 
color. 

In the future, as in the past, we at Simpson 


soon become obsolete. 

Traditionally, Simpson has always designed 
its test equipment to protect the serviceman 
against obsolescence. This policy has already 


will continue to make every effort to protect the 
investment of the servicemen who purchase our 
equipment. 
Bob Middleton 


HERE! NEW SIMPSON 
~ EQUIPMENT FOR COLOR 


NEW SIMPSON COLORSCOPE HAS EVERYTHING YOU 
NEED IN AN OSCILLOSCOPE FOR SERVICING COLOR TV 


Does a Better Job on Black- 
and-White Sets, Too! 


Seven big features make Model 
458 the ideal scope for color T\ 
servicing: 

(1) 7” Cathode Ray Tube. 

(2) On wide band operation, the 
frequency response is flat 
within 3 db to 4.5 Me (will 
adequately display COLOR 
BURST frequency) with a 
sensitivity greater than 100 
MV rms per inch of vertical 
deflection. 


TWO HEW SIMPSON ACCES- 
SORIES CONVERT YOUR 480 
OR 479 TO COLOR TV TESTING 


Get double duty out of your Simp- 
son model 480 Genescope + or Model 
479 AM-FM Signal Generator. 

The new Simpson Chromatic 
Probe + and Chromatic Amplifier + 
convert the above equipment into 
chromatic sweep marker systems in 
just 15 seconds. (All connections are 
external.) 


Besides providing for alignment 
and adjustments of color TV receiv- 
ers, these two new accessories actu- se y ante band operation, 
ally inerease the black-and-white the frequency response 1s 
applications of the 480 and 479. flat within 3 db from 10 cy- 

cles to 100 ke with a sensi : , , , 

The price of the Model 406 Chro- tivity greater than 10 MV (6) Vernier and Compensated 
matic Amplifier, complete with in- rms per inch. Decimal Step Attenuator for 
structions, is only $24.95; the Model Good square wave response better signal control 
0186 Chromatic Probe, only $9.95. provides accurate represen 
tation of synch pulses and 
composite waveform pattern 
for trouble shooting video, 
synch, and sweep circuits. 


Horizontal Sweep, to 50 ke, 
for expansion of high fre- 
quency waveform detail and 
color burst. 


(7) Provision for Intensity 
Modulation of CKT. 


The price, complete, is only 


$199.95 


MODEL 480 . 


AM-FM 
GENESCOPEt 
$475.00 


MODEL 479 
AM-FM SIGNAL 
GENER ATOR 


NEW ; om s The nominal ot oe 
AMPLIFIER+ . ‘4 the Model 488 ne 
reds 
uses, There are al 
easily adapted for UHF. 
$3.00 
45 watts. Weight is 11% Ibs. Price, 


SIMPSON MODEL 488 
FIELD STRENGTH METER 
MODEL 406 50 microvolt Or ne eg 
CHROMATIC basic range of -_ 
$24.95 is excellent for 
fringe area 
also three higher ranges for areas 
with more signal strength. It is 
Model 488 is designed for 105- 
125 volts, 50-60 cycles, and takes 
NEW MODEL 0186 . 
complete with shoulder strap, is 
$115.00. 


CHROMATIC 
PROBEt+ $9.95 
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In every field of endeavor . . . manufacturing, 
the theatre, concert or contest... 


there is always one standout. 


ney 
P . </ eh In HI-FI equipment the standout is Pickering . . . 
ickering a\ pioneer in this field, responsible 
x ! ' \ for the development and introduction of outstanding 


‘“ components for highest quality performance; 
= | 


“~A every product bearing the Pickering name 
. # is engineered to conquer the challenge of, = 
uiio optimum performance . . . in their manufacture dung ee 
Fah 
the most stringent quality controls are / 


exercised to assure and maintain the “Ne Plus Ultra”, 
reputation for products featured by the @ cmblem. fi 


omponents... SYNONYMOUS WITH HIGHEST QUALITY 


Design... lanufacture...Derformance 


It’s with good reason that professionals use ¥- 
Pickering Audio Components . . . they know y | -) 
the values bui)t into Pickering equipment. TA=4 
INVESTIGATE and you too will use Pickering (A 
components for your HI-FI system. . . . 
You'll thrill to new listening experiences .. . 
you'll have the same high quality performance 
as leading FM/AM good music stations, network 
ii and recording studios... REMEMBER, leading 


LL pa 
a? record companies use Pickering Componc..is 


V for quality control. 


P IChE RING and company incorporated « 


Oceanside, L.I., New York 
PICKERING PROFESSIONAL AUDIO EQUIPMENT 


"Ga lose who can fear\lhe difference 


« « « Demonstrated and sold by Leading Radio Ports D stributors every where. 
For the one necrest you and for detailed litercture; write Dept. C-6 
RADIO & TELEVISION NEWS 


\ Its wow! 3 Years in Development 
» + -WOW READY FOR YOU! 


New Equipment! New Lessons! Enlarged Course! 


SPRAYBERRY PRACTICAL TRAINING IN 


RADIO-TELEVISION 


3 NO OBLIGATION TRAINING PLANS 


You have NO MONTHLY PAYMENT CONTRACT to sign 

LF -- pay for this cutetanting weliag as yen ae 
compete facts are so and so important to any 

ining in a lie Television that Pura ’ : yn be 


’ preg yr b neoe PREE CATALOG and 
on vi = P "Lennon Get the full «tory of thie remarkable new 


Frank L. Sprayberry ar wecond 2. ing Fl You'll read about my 3 NO 
President, Sprayberry OL i A TK ON P "i 4) or “packaged unit” inetruction for both 
Academy of Radio ul the "a an. You'll learn how I can now 
prepare you in as little as "10 "Mi oN. 1 us to take your place in this fast moving bie money 
pov as & a ~ Radio-Television 1 chnician. You'll see th at you take a in 
ling fo re ring, be ine ou DO NOT BIE iN A BINDING TIMI PAYMENT 
CONTRAC *s Ths ; boom tooknien @ maf aR abic V technicians for 22 year ean 
pr ou, too, te et into your own profitalde BRervice Shop or a good paying ab 
ven rm mal no knowledge of Ra die o Te levimon. Mail the coupon I rush full 
information | Ki ki and without obblig on. (No ealeeman will call.) 


| newest | PRACTICE AND TRAIN AT HOME 
eveopments | “TH 25 NEW KITS OF EQUIPMENT 


aluable practical expertes ietio 
ry shop practice. You build a awd Ae sid muperhet 
Y trek ing an ; 
our Wwe ning cove ratio, the i wi range Spray berrT Mmultit ter, the new 
ers U 4 f, Color Morayberry Trainin “a letevision freeciver, sigoul generetor 
op sigiml tracer and many other project All eq 
Television, FM, yours to use and keep and you he teal 
; thing neeied to set up a Radto- Televi ‘Tvlee Shop 
Oscilloscope nets ’ ows . 

. My training & IN YOUR HOMI ho 
Servicing, High Keep on with your { job and ineome while learning 
Fidelity Sound I help you earn extra are time money while you learn If 

wert ter be the armed foresees inter, there le no better 
and Transistors. preparation the raniical Mpray be Radio Tet 
bur K below for all the tacte—F HA: 


SPRAYBERRY ACADEMY OF RADIO 


111 NORTH CANAL STREET, DEPT. 25-T, CHICAGO 6G, ILLINOIS 


SPRAYBERRY ACADEMY OF RADIO MAIL THIS COUPON FOR FRET 
Dept. 25-T, 111 W. Canal St., Chicago 6, is, FACTS AND SAMPLE LESSON 
Please re all information on your ALL NEW Rodio Television Train 

ng Pian. | understend this does not obligete me and thet no sales 
man wi ff call upon me. Include New Cateloy and Sample Lesson FREE 


RE CATALOG AND 
basaghny apo 


Rush « my m for my catal 
‘How to Make Mo y in 


N — ———— deeb Age i 
Radio-Television". P i L San _— ' 
actual sample vor py berry 
Lesson without onl m-ALL —————————————————————e - 
FREE Mail « NOW! 
Sea lone State 
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GET BETTER PERFORMANCE 
From TV Deflection and High- ‘Voltage Circuits i. 


Better performance and longer life 

are built into each RCA Tube. In TV 

Deflection and High-Voltage Circuits, 

RCA Tubes operate with high efficiency. 

That's because rigid structural specifications help 
them to deliver the required currents or to withstand 
the high voltages. For instance, on the new 

RCA 6BQ6GTB/6CU6 striking structural changes 
have produced a decidedly uniform temperature 


radiation and new cathode material assures greater When you replace with 

RCA Tubes, your customers 
are sure of dependable 

, performance. Insist on 

actual operating conditions and help assure genuine RCA Tubes for 


you better-performing, long-life tubes. > , all your service work! 


reliability. You get greater deflection and higher 


efficiency. RCA’s severe dynamic life tests simulate 


RADIO CORPORATION of AMERICA 


FLECTRON TUBES HARRISON, N.J. 


First Choice for TV circuits...dependable RCA Tubes! 
14 RADIO & TELEVISION NEWS 


GREAT NATION-WIDE 


MID-WINTER CALE! 


The famous, best-selling 


irish *::-" 


Plastic Base Recording Tape 


One 1200 ft. Reel F 


When You Buy 5 1200 ft. Reels! 
A *15°° Hi-Fi Net Value for Only $12.50 


Here’s What Users Say: 


+ “Your IRISH Brown 195RPA tape is 
+ all right the way it is. Do not change 
+ the tape, nor the reels, nor anything 
* which will alter the bargain you 
* now offer of a high quality stan- 
* dard tape for a low price.” 

* —C.H.S., San Francisco, California 


USED AND RECOMMENDED BY HOME RECORDING 
ENTHUSIASTS, SCHOOLS, BUSINESSES, ETC. 


“This piece of (Brown Band) tape is 
2 cut from a reel in its 100th record 
irish “Brown Band” is one of the most popular of the famous IRISH Biand ., ing The reel from which it was 
line of recording tapes. IRISH “Brown Band” plastic base tape is extensvely ~. taken has had a very severe test (cli 
used in homes, schools, offices, and for all general-purpose recording. tlow, + matic conditions in South Africa are 


tor the first time in January, stores all over the country are featuring thisiape °  *!reme) and has had some rough 
« handling, but it is still good.” 


ina special mid-winter sale. You get six 1200-ft. reels for the price of five | —M. H.N., Pietermaritzburg, Natol 
—a saving of $2.50. It's a once-a-year opportunity to stock up wit) a 
the Deal: 


recording tape you can trust. Remember this — you're not buying an off- 
brand, you're getting the genuine, the na- 
tionally advertised IRISH “Brown Band“ 


Heres 


used by the experts. . SAS ASA \W/ + W/V OOK n ye 
, As 

. . >. * > * > > > * * > >. > > > > > * = : 
irish « "i | 4A Buy 5 Reel whol | Gece te te F 2 
Brown Band” is the only plastic base, = y ee s of Ir} sh 1 6 Reels for the ; iz 
high quality recording tape specifically de- = B i Price {5 —_— 
signed for home recorders. It reproduces, with | kg 4 vio— | = 
true fidelity, the frequency range between > rown Band (1200-ft.) and ' A $15.00 Value ' “ 
100 and 8000 cps., the range that most popu- | is et h 5 r an 
lar recorders are capable of handling. it is 4 Gg anot er reel FREE! ° for only $1250: & 
wound on the new and improved 24% inch | PS . S cited ak e 
hub heavy reel, and every reel comes with |S uy @ whole year's supply. RI . ” , < 
the exclusive IRISH Reel-tab for quick and > definitely. Present this pat ns ac ang a in- ~ 
j i ; pes ares j = 
ready identification. >. ee Hi-Fi Dealer. It will entitle you to this it > 
‘ ieee } eal. if they can’t suppl , - 
ORRadio Industries, inc. |= including 50¢ for Bate pe Gant from our factory, $ 
. = 


OPELIKA, ALABAMA 
, M 


iy 


Ne) 


<= 
’ 


WATT MA nM NN WAV NIA 


Morhan tape 


anata Atlas Rates Co x 
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BUY DIRECT... 
SAVE MONEY / 


HI-Fi and 
Binaural unite... 
wired or kits! 


imperial V 
12-tube AM-FM 
Tuner Kit 


* Band ¥ 


Complete kit of parts inc 
pictorial and « 
f 


ding tubes $3750 


hematic diagrams 


Ne v-0 Fm q 
Receiver Kit \e 
© Self-contained 
AC Power 
® 3section var 
conconnes * tee 
68-108 © and 
h 200 tes . Soneltivity 
10 microvoits 20 db © Tuned RF 
stage © Iron core tuned |.F.—disc. trans, © 
6c 4 2 amplifier © GAB4 sy er 
our jator (temp Seppentetes @ GAUG ist 
iF pal ae 3 2nd 1.F. amplifier @ 
Gave 18 Ist iieniter © GAUG 2nd limiter © GALS 
detector © 6C4 cathode follower output « 
‘tad reg rectifier © Dimensions 0%” x 


Including AC 
h convaten nd $2950 


sae oe “oy 


frequency. response 20- 20, 000 crs ass 


Wired & Tested extra 
V-5 AM 
Receiver Kit 


Complete kit of parts 
power supply, tubes 
schematic diagrams 


including AC 
pictorial and $7450 


Freq y R ' A. 


$4.25 


FREE CATALOG OFFER! 


Write today tor tree complete Approved catalog! 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


EDUCATIONAL TV, which has gen- 
erated raging storm of protests and 
disputes among broadcasters, industry 
experts and government agencies, since 
the Commission decided to set aside 
242 channels for telestudy, received its 
; roughest lambasting recently, and from 
none other than the newly appointed 
chairman, Frank C. McConnaughey 
At a combined luncheon-meeting of 
educators and radio-TV 
New York City, he charged that school 
| heads have not really accepted the 
keen challenge of the FCC, since in the 
two years that have passed, only seven 
colleges have TV stations on the air 
Recognizing the problem of funds, he 
said that if the dollar situation con- 
tinued to be a stumbling block for too 
many, then the present plan might 
have to be altered He felt that if 
"7 an educational presentation is 
made attractive enough to invite pub- 
lic interest, it can usually find some 
place on the program of a local sta- 
tion " and that approach might be 
a solution 
Noting, however, that while the 
question of an available budget was 
important, he believed that it wasn't 
always the real difficulty, and he cited 
the case of the FM allocations in ‘45, 
when 20 channels were set aside for 
educators. Despite the low-cost trans- 
mitters available, the FCC headman 
declared, the educational re- 
sponse to FM's opportunities has been 
disappointing FCC authorized low- 
| power operation and later remote con- 
| trol of FM, and yet today, this con- 
siderable space in an otherwise con- 
gested spectrum is still going begging.”’ 
Commenting on programming, an 
other important factor in the problem 
he said, “This is a day of highly com- 
| petitive program selection. The gen- 
eral public is so accustomed to de- 
pending upon commercial radio and 
TV for entertainment, enlightenment, 
and relaxation, that educational sub- 
| jects must be expertly presented in 
|order not to bore a critical viewing 
lor listening public which is quick to 
| turn the knob.” 
| The chairman's views were sharply 
criticized by Madame Commissioner 
Frieda Hennock during a news con- 
ference which followed the luncheon 
Declaring that educators could cooper- 
ate with commercial broadcasters and 
should explore means of tieing in with 
;}campus networks, closed-circuit TV, 


executives in 


} 


and community antenna s 
tagged thes« 
mercial interests. Educators 
not be relegated to closed-cir¢ 
she told newsmen, for 
systems need their own media 


as suggestions 


iid of 
with a fixed 


classroom 


TV, once more, has come to the 
the military; this time 
gunnery trainer, a device 
for teaching fighter pilots the tactical 
use of a modern fire-control system 
The new flight simulator was devel- 
oped in cooperation with the Wright 
Air Development Center It employs 
a television pickup and projection sys 
tem which portrays a realistic simula- 
tion of air-to-air and air-to-ground tar- 
gets and maintains a continuous true- 
to-life spacial situation between inter- 
ceptor and target, regardless of 
speed, or type of maneuver. The gun 
nery controls, flight controls, instru 
ments, and flight characteristics are 
identical to those in the F-86 aircraft 
Approximate dimensions of the trainer 
are 52° by 24’ by 18 


course 


CONTINUING ITS STRIDENT PRO- 
GRAM to develop assorted control 
standards for lab and field use, the 
Bureau of Standards has now come up 
with a portable one-megacycle fre- 
quency standard, said to be stable to a 
few parts in 100-million per day 

Developed by Peter G. Sulzer, the 
instrument consists of three elements 
crystal unit, amplifier or 
resistance device to supply the 
in the crystal unit and to deliver 
power to a load, and an amplitude con- 
trol. Since the oscillator wa 
cally designed to minimize 
changes caused by tube or component 
instability, the over-all stability of the 
unit has been found to be nearly that 
of the crystal itself 

Analyzing the characteristics of the 
new unit, the Bureau sai’ that any 
phase shift in the amplifier 
offset by a corresponding but 
site phase shift in the crystal unit 
which will produce a_ frequency 
change Such a phase shift can be 
caused by an actual reactance change 
9 by a variation in the reactive com- 
ponent of the input impedance of the 
tube. Phase shifts, it was pointed out, 
can also be produced by the electronic 
component of the innout capacitance 
of a tube, by transit time, and by the 
effects of nonlinearity 
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negative 
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specifi 
frequency 
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FIND THE RIGHT 


LY Yoke Capacitor 


IN A JIFFY! 
e Put it on 


SPRAGUE Peat | _ your counter 


Just try the different ceramics in 
this Sprague TY Yoke Capacitor 
Replacement Kit until you get a 
good picture. That's all there is to we ae ewy 
it! 36 famous Sprague Cera-Mite”. gh never sox your Som 
Capacitors, in eight different values » You'll mever see the © : 
selected and proportioned on the bargain” ond be es” inna, 
basis of actual need, providing com- pgpins” tn home este ; ' oe Send it to 
plete coverage of fractional values are we vm ; ee 3 few Oy Ome TT 
between 33 mmf and 82 mmf. The capers carte vacrnicins. 00M y= 4 you oe your mail- 


tiny ceramic discs fit any yoke assem- 


Marry ond agereneen N° oy orn nn wr ere wae 
bly ... stand up under the toughest year A ena te wo | ao warns o ing list 
; e er equret . aren 


service ... are excellent replace- 

ments for any 2000 volt capacitor . 

which may appear in original equip- Sa, ening Coe ae ae we ae 
ment. Complete instructions are on Dg ore Gr ee iat | racever couren” 
the face of the tough, paper-board . ye ee 

card, conveniently punched for hang- 

ing over the service bench. Get 

yours now! Ask your distributor for 

Sprague Kit CK-1. Only $12.60 List! 


SPRAGUE PRODUCTS COMPANY 


Distributors’ Division of the Sprague Electr 
NORTH ADAMS, MASS 


don’t be| vague... 


——— — 


do it the 


easy way Simply and clearly, “Beware 

. The Service Bargain” tells the story 

you want to get across to your customers. 

SPROGUE KWIK-TEST \ ; , Why you .. . on the basis of receiver complexity, years 

nna of training, and capital equipment required .. . are just 

as entitled to a fair price for your service as doctors, 

lawyers, and dentists. And, why there can’t be any such 
thing as a service “bargain.” 


This may be your last chance to get reprints of “Beware 
The Service Bargain” in an ideal size for mailing, and 
CAPACITOR with adequate space for your imprint at cost: $3.00 for 
CHECKER 1000; $25.00 for 10,000. Order Form RP10 through your 
distributor or directly from the Sprague Products Co.,” 
51 Marshall Street, North Adams, Massachusetts. 
for finding eniind hotles Mats for newspaper advertising are also available. 
intermittents in a jiffy. 


*Distributors’ Division of Sprague Electric Ce, 


don’t be vague. ..insist on 


WORLD'S LARGEST 
CAPACITOR MANUFACTURER 


*Trademark 


WORTH ADAMS, MASS 
Jenuary, 1955 
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WHEN CORROSION ATTACKS 


OMe, mmm 


_PERMA-TUBE STAYS (LEAN 


ee 
and so does your repu ation 


Look for this brand mark 
snuine Perma-Tube 


gives you this protection 


Here's why PERMA-TUBE backs up quality service: 


1, PERMA-TUBE IS CORROSION-PROOF . . . it's treated with vin- 
synite—then coated inside and outside with a metallic vinyl vesin 
base. It's guaranteed to be free from rust in a salt spray test of 
500 hours minimum to an American Society of Testing Materials 
Specification B117-49T. This assures long life 

2. PERMA-TUBE IS STURDY . . . it’s made of special, high-strength 
J&L Steel, . 

3. PERMA-TUBE IS EASILY INSTALLED. . . it's ihe only mast with 
both ends of the joint machine fitted 


Here's proof of how PERMA-TUBE resists corrosion: 


1. Coated Mechanical Tubing d 
note that galvanized coating is 
gone and underlying steel is se- 
verely corroded 
. Coated Mechanical Tubing note 
that paint coating is nearly de- 
stroyed and zinc coating is cor- 
roded 
Galvanized Mechanical Tubing 
note zinc and steel are corroded. 


. PERMA-TUBE . . . note tot Perma- 
Test samples after 1440 hours Tube is relatively unharmed. 
ASTM salt spray test 


For further details on product and installation, 


write for a copy of the Perma-Tube booklet. 
Jones & Laughlin Steel Corporation, Dept. 
495, 3 Gateway Center, Pittsburgh 30, Pa. 


dig Sones + Laughlin 


STEEL CORPORATION — Pittsburgh 


In the NBS oscillator. the effects of 
these amplifier variations are decreased 
by the use of inverse feedback. The 
well-known Meacham bridge oscilla- 
tor circuit has been used, because it 
was found to provide excellent results, 
and with comparatively simple cir- 
euitry. 

The Meacham bridge consists basi- 
cally of a crystal resistance, a pair of 
resistors, and a lamp resistance. Thes« 
components are so arranged that nega 
tive feedback occurs through the ré 
sistance of the crystal and one of thi 
resistors, while positive feedback oc 
curs through the lamp and the other 
resistor. If the amplifier has suffi- 
cient gain, oscillation starts at the 
frequency of minimum degeneration, 
which is nearly the series-resonant 
frequency of the crystal, and the 
samp resistance will increase with the 
amplitude of oscillation until the 
bridge is nearly balanced When an 
equilibrium is reached, the bridge at- 
tenuation must equal the amplifier 
gain 

The standard employs a 20-ohm 
glass-enclosed, contoured AT'’-cut crys- 
tal with a Q of 5x 10°, and a maximum 
current limitation of one milliampere 
To obtain the best frequency stability, 
the crystal is kept in an oven at a 
specified, constant temperature. The 
oven is of a single-stage type, with 
temperature control provided by a 
50° mercury thermostat Frequency 
changes in the crystal due to oven 
cycling have been found to be less 
than 10° cps, and normal lab tempera- 
ture changes have not been found to 
reflect in the temperature of the 
crystal 


ANOTHER UNUSUAL BUREAU de- 
velopment has also appeared in the 
form of a subharmonic crystal oscil 
lator, which requires only a single 
triode in a blocking oscillator, coupled 
to a quartz crystal. Each output pulse 
of the oscillator shock excites the crys 
tal, and the voltage generated by the 
crystal, as it continues to vibrate or 
ring, synchronizes the oscillator at a 
submultiple of the crystal frequency 
With sorne crystals, it has been re- 
ported, the circuit has been operated 
successfully at division rates as high 
as 10,000 to 1, producing harmonic-rich 
output at 100 eps controlled by a 1000 
kilocycle-per-second crystal 

The circuit was a chance discovery 
of M. C. Thompson, Jr., of the NBS 
sound section, who, while working on 
a project sponsored by the Navy 
noticed that some equipment was oscil- 
lating in an unexpected fashion 

In an ordinary blocking oscillator 
we have the plate circuit of a tube 
coupled by means of a transformer to 
a resistor-capacitor combination in the 
grid circuit. When plate voltage is first 
applied, the grid is at zero potential 
with respect to cathode, and plate cur- 
rent starts to flow through the pri- 
mary or plate winding of the trans- 
former. This current quickly produces 
a large voltage pulse in the secondary 
that charges the capacitor in the grid 

(Continued on paye 133) 
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SAVE $1.25! “ 


Make your service library complete! 
Have the needed data at your finger- 
tips WHEN YOU NEED IT! 
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all about 
and how each 


you to recognize each one 4 
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its eireuite and just why and guesswork in making repairs 


one works! You loeate troubles in much Throughout, this book gives you the 
lows time and with less testing. You re- kind of above-average training that 
pair them faster, better—-more profitably! takes the “headache out of servicing 
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FIX ANY TV or 


This professional SERVICE 
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Let these two up-to-the minute Ghirardi books make it easy for 
you to handle ALL types of AM, FM and Television receiver serv- 
ice by the very best and latest methods! Learn to handle jobs faster, 
better... and with less testing! Whether you're a service beginner 
or an experienced technician you'll find the sstonal 
methods that are so clearly explained can give BOTH vour service 
efficiency and your earnings a big boost! 


speedy, proje 


Almost 1500 pages and over 800 big, indicated. Better ‘ 
clear pictures and diagrams explain $1.25 by buying both tou: 
EVERY troubleshooting and repair money. Practice from t! 
operation so simply it's next to im- for 10 full days FRE! 
to go wrong. Each book con- 


possible 


tains up-to-date data on the latest Mail coupon tod Rinehart & Co., 
methods and equipment Ine Dept. RN-15, 2 Madison Ave., 
Books are sold separately at prices New York 16, N 
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plained in this big book, you can better 5 and . 1 
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ervice jobs easier and faster than y =~ ow oon . ae es 
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Basie Electronic Test Inetri 
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repairing presto! 


PIX+)-FIX then ean he the trouble 


Next it indicates the exact receiver = nin which 
the trouble has prubably happ . t gives step 
by step repair instructions 

The two PIX-O-FIX units N i No, 2 cover 
47 different television tro : t about y- 
thing you're likely to be enlled o- f No. 1 identi- 
fies 24 of the niost commor i gives 102 
suses and 253 remedies for \ ve 23 
taore advanced troubles i0t hed N 1. To 

ther, they are a comprehe juick 
picture analysis’ servicing of r\ iND 
THE PRICE IS ONLY 82 t f Money 
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Cash in on HIGH 
FIDELITY SERVICE and 
CUSTOM-BUILDING! 


Get better results from 
“Hi-Fi” by having all the 
facts and latest ideas at 
your fingertips! 

This big, brand new book 
by one of the nation’s ex- 
perts, brings you the com- 
plete “low down” oa mod- 
ern sound reproduction 
methods and equipment. It 
shows how to get better re 
sults at lower cost: how to 

oie build your own; how to serv- 
TECHNIQUES = ice hi-fi equipment; discuss- 
By John H. Newitt es all details of components; 
a. — ympares different methods 
494 page AND IS CRAMMED 
203 illus FULL OF HOW-TO-DO- 
Price 87.50 \'T TIPS AND IDEAS 


ANSWERS YOUR HI-Fi QUESTIONS 
Helps you get top notch results! 


Here are just a few of the many subjects: How to 
get the right hi-fi equipment for your needs; Hi-fi 
versus P.A. type speakers; Loud-speaker construc 
tion and performance; Adjusting bass-refiex cabinets 
Controlling distortion; Getting rid of “hangover 
The best reproducer enclosure; Selecting a woofer 
tweeter; Sound-proofing materials; All about output 
transformers; Special hi-fi circuits; Ways to suppress 
noise; Negative feedback and how to use it; Ampli 
fier construction hints; Minimizing tuner distortion 
Avoiding chatter; Limiter-~<discriminator vs. ratio de 
tector FM circuits; All about records and record 
players; Avoiding record wear; Tips for custom build 
ers; Bass-reflex calculations and design charts: Ac« 
tical horn design data; special installatior ions " 
pre-amps and equalizers; pick-up resonance oad how 
to avoid it; a novel horn system and literally 
dozens of other subjects 

Order High Pidelity Techniques in coupon 
today for 10-day FREE trial! 


FAST! 
EASY! 
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GET MORE WORK out of } DON’T THROW OLD 
YOUR OSCILLOSCOPE! RADIOS AWAY! 


Let this big Handbook 
show you EXACTLY HOW 
TO FIX THEM 
fast and r-i-g-h-t 


There's a ecret” to f 
old radios fast and profitel 
and Cihirarcdi's big 744-4 
manualesise RADIO TROT 
BLESHOOTER'S HAND 
BOOK ia it! 
No other guide like it! Give 
mon trouble symptome and re 
for over 4,800 monks 
Oscillo receivers nut racdho 
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vicemen “whe learn to OSCILLOSCOPES ponent data, charts 


use them fully md here in a silable from 
hook that REALLY SHOWS AND THEIR Alrtine . 


You HOW USES Apen Even beginners 
In clear, easily understood By J. H. Ruit« Arvin ete that dealer 
terms Modern Ovcs oper of Allen B. Du Mont Atwoter Kent thrown away bees 
ond Ther Uses explains when Laboratories, Ine Belmont ; 
where ome how to use the os 20 pages, 5 Bosch 

cilloseope how to interpret Price & oe 
patterns how to use your Brunswick 
scope to handle all sorte of jobs easier, fnat ‘ Clarion 
better Crosley 
No complicated theory 


to “brass tacks’ in showing how 


Emerson 


Fada 
Then you see exactly how to use the 


on all types of AM, FM und television ser G-t 

from locating troubles to andling tougl v . t Kolster 
jobs easier and in lote of tume Majestic 
Motorola 


da ip ‘ | 
A complete guide to the Phitco tlignment peak 
HANDIEST INSTRUMENT OF THEM ALL! Pitot eee semen 


RCA 
Each operation is made as simple as A-B-C. You Silvertone 
learn where and how to use the ‘scope : prea fie 
jobs; how to make connections; how to ad reuit . 
components, how to set the control wd HOW stromberg 


lO ANALYZE PATTERNS. 370 illustrations i all ane 
eluding dosens of pattern photos make things doubly e hundred Specify RADIO TROURLD 


— SHOOTER'S HANDBOOK in 
Practice from it 10 days FREE. Order Modern coupon for l0-day FREE triat 


Oscilloscopes in coupon 
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Here’s How to BREAK INTO 
RADIO-ELECTRONICS! 


Mere people now in 
Radio-Television-Electronics 
got their basic training 
from this book than ony 
other of its type! 


The moet complete training 
re » Sundamentala 
that's what 
the experts say about Ghi 
rardi'’s world-famous RADIO 
RADIO PHYSICS PHYSICS Col RSE. book 
COURSE More widely used in World 
by Ghirard War II military training and 
972 page ng for home study than any other 
R56 wel f-tent basic text 
questions RADIO PHYSICS 
lice ane On 2 COURSE is the oldest text 
Pr nly 8 f of ite kind on the market 
and still a “best ecller” because ul te 20 complete, dear 
and easy to understand. even without any pre rus radv 
training. You can buy newer and far more costly 
training—-but you can't buy better training at any- 
where near the price. Ask the men who know! 
Starts right at the beginning with Basic Flectricity 
Then it takes you step by step through the entire 
field from circuits showing basic functions to the 
final applications of these cireuite in radio-electronix 
equipment 


Study from it for 10-full days. Specify RATHO 
PHYSICS COURSE in coupon 
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[) Check here for MONEY-SAVING COMBINATION OFFER 


. on Ghirardi’s Radio & TV Receiver CIRCUITRY AND OPERATION, and Radio & TV Receiver 
TROUBLESHOOTING AND REPAIR. Price only $12.00 for the two books plus postage. (Regular 
price $13.25 you save $1.25). Payable at rate of $3 after 10 days and $3 & month for three months 
until $12 has been paid. If not satisfactory, return books in 10 days and owe nothing 


Check here to order INDIVIDUAL BOOKS 


] Radic & TY Receiver [) PIX-O-FIX TROUBLE-FINDER 
CIRCUITRY & OPERATION . GUIDES (Neos. |} and 2) $2.00 


[) Redic & TV Ree HIGH FIDELITY TECHNIQUES $7.50 
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THEIR USES : $6.00 
CO SASS RbSrEews VEST RADIO TROUBLESHOOTER’S 
INSTRUMENTS .. j MANBOOOK $6.50 
() MAGNETIC RECORDING......... ° } RADIO PHYSICS COURSE $4.50 
if cash Is sent with order, we pay postege—same 10 day return privilege. Otherwise, postage is extra 


Te order OUTSIDE U.S.A.—Special combination offer, $14.00 far both books. For att 
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METERS 


BOLAND 
& BOYCE 
UNIVERSAL 


High 
Voltage 
Probe 


Complete 
with plug-in 
resistors 
for any 
range, 
any meter 


A \ 
Make safe, accurate 
high-voltage meas- \ 
urements with any 
volemeter, multi- 
meter, or VIVM 
having sensitivities 
of 10,000 ohms-per- 
volt or more. 

The sew Boland & Boyce Universal High-Voltage 
Probe can be used with different instruments for 
dozens of ranges . . « and it is safe and easy to use 
in the bargain. Complete with 4 plug-in precision 
resistors and instructions for matching virtually any 
meter + any range—-10OKV, 30K V, GOKV, and 
intermediate ranges. Clear, high-dielectric handle 
shows resistors in use. Includes shielded cable with 
Amphenol connectors. B&B MODEL 702 HV PROBE 

$12.95 net. 


TEST C-R TUBES & CIRCUITS 
under receiver's own power 


e Measure both TV 
picture tube or re- 
ceiver performance 
in one all-inclusive 
test! Two cabled 
leads of B&B C-R 
Tube Tester con- 
nect between tube 
and receiver. 


8-position switch vests; grid-cathode, heater-cathode, 
and grid-screen leakage: grid cathode voltages; re- 
ceiver screec and video ourput voltages; beam cur- 
rent at HV anode; grid control of beam; effect of 
brightness and contrast controls; and much more. 


Instantly isolates cube or receiver faults. Separate 
plua-in power supply available for in-carton tube 
testing. Prices include 2 cabled leads and instruc- 
tion manual, KIT—$29.95. FACTORY WIRED & 
TISTED—$39.95. Sold by leading distributors, 


New! B&B Model 704 BIAS BOX 


An exact, steady source of d-e bias 
voltage, 0 to 17 voles. A ‘‘must’’ 
for radio and TV realignment. 
Clips and grounds to chassis 
apron; connects to nearest 6.5-V 
heater voltage terminal. Kit only 
$6.95. Assembled, wired and vested, 
$9.95. 


Write for brochure dezcribing BEB products, 
BOLAND & BOYCE, inc. 


Dept. RN-15, 236 Washington Avenve 
Belleville 9, N. J. 


’ 
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LEON A. WORTMAN has been appointed 
sales manager of the J. C. Warren 
Corporation 
of Freeport, New 
York 

Prior to 
his new 


taking 
post, Mr 
|Wortman was na- 
jtional advertising 
and sales promotion 
manager for RCA’s 
magnetic tape re 
|corders and high-fidelity 
| He was also formerly director of ad- 
vertising and sales promotion for the 
Audio & Video Products Corporation, 
Audio-Video Recording Company, A-V 
Tape Libraries, Magna-Crest Corpora- 
tion, and Fairchild Recording Equip- 
ment Corporation 


f 


components. 


In his new position, he will be in 
charge of the firm’s sales program, 
including marketing, advertising, and 


sales promotion efforts 

. a * 
ROBERT J. MUELLER has been appointed 
vice-president in charge of sales for 
the Walsco Electronic Corporation 
FRANK GANSON has been named chief 
engineer of the transformer division 
ani GEORGE ZIMMERMAN is a new 
sa.es engineer for Oxford Elect~i+ 
Corp. Carter Parts Company has 
announced that BRUCE E. VINKEMUL- 
DER has joined the firm as sales man- 


ager of its electronic division 
JACK POWERS is the new sales man- 
ager of Edwin I. Guthman & Co., Inc 


DAVE SILVERBERG, San Francisco 
district manager for Pioneer 
Electronics Corp., passed away recent- 
iy at the age of 32 DONALD F. 
MIERSCH is the new genera! sales man- 
ager for Sparton Radio-Television. He 
replaces 8. G. HICKMAN who has re- 
signed that post to take on a special 
assignment for the company DR. 
ELMER W. ENGSTROM has been elected 
to the board of directors of Radio Cor- 
poration of America, filling the vac- 
ancy caused by the retirement from 
| the board of WALTER A. BUCK... 0. O. 
SCHREIBER, assistant to the president 
lof Philco for the past four years, has 


sales 


been named a vice-president of the 
firm BRIG. GEN. JAMES S. WILLIS, 
USA (ret.), has joined the Hallicrafters 
Company as coordinator of research 
nd development WILLIAM W. 
GARSTANG has been named chief en- 
gineer of the radio division of Allen- 
Bradley Company ELTON T. BAR- 
RETT has been elected president of CGS 
Laboratories, Inc. of Stamford, Conn 
H. J. ALLEN, field sales manager 
for appliances, has been named gen- 
eral manager of the Crosley 
radio and television division LEE 
SCHOENFELDT is the new marketing 
research manager for General Elec- 
tric’s radio and television department 
in Syracuse FRANK T. GAIN has 
been appointed sales manager of Air- 
design, Incorporated M. C. THOM- 
SEN has joined Wilcox-Gay Corpora- 
tion as executive vice-president 
Election of JOHN W. CRAIG as vice- 
president and general manager of the 
RCA Victor home appliance civision 
has been announced by Radio Corpo- 
ration of America RICHARD F. 
BREMAN has been named quality con- 
trol manager for Permoflux Corpora- 


sales 


tion NORMAN LORBER is the new 
direc* + of public relations for Chro- 
matic Television Laboratories 


FRED OKON has been promoted to ad- 
vertising manager of CBS-Columbia 
IVOR BOWEN, principal director of 

air equipment research and develop 
ment in Great Britain’s Ministry of 
Supply, has resigned his post to be- 
come British Empire representative 
of General Precision Equipment Cor- 
poration. He will headquarter in Lon- 
don STANLEY KRAMER has 
appointed assistant sales manager of 
the Semi-Conductor Division of Radio 
Receptor Co., Inc. 
* 


been 


> . 
H. M. CARPENTER, owner of Thurow 
Distributors, Inc. of Tampa, Florida, 
has been elected president of the Na- 
tional Electronic Distributors Assn 

Serving with Mr. Carpenter 
Aaron Lippman, re-elected chairman 
of the board; Lewis J. Bonn, first vice- 
president; Frank Kearns 


are 


second Vvice- 


SIMON WEXLER, founder and vice- 
president of Allied Radio Corpora- 
tion, passed away suddenly of a 
heart attack in his office. He was 
56 years of age 

Mr. Wexler, well-known in the 
electronics industry, started in radio 
in 1921, the first year of commercial 
radio broadcasting. His company, 
tht Columbia Radio Corporation, 
was among the first manufacturers 
of crystal sets and such components 
as variometers, vari-couplers, and 


honeycomb coil tuners 
radio kits of the day 
Allied was organized as distribu- 
for the increasing number of 
parts manufacturers. Over the suc- 
ceeding years, Mr. Wexler, although 
devoting time to other interests as 
well, made a major contribution in 
developing Allied to its present size 


used in the 


tors 


He is survived by his widow, 
three sons, a daughter, seven grand- 
children, three sisters, and two 


brothers 


RADIO & TELEVISION NEWS 


GET IN ON 


L. C. Lane, 8.5., M.A. 
President, Radio-Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 


TRAIN FOR A HIGH 
NO PREVIOUS EXPERIE 


Next to the atom and hydrogen bombs, the biggest 
noise being made today is by the booming radio- 
television-electronics industry. 


Now, while the boom is on in full force, is the time 


and hundreds more to be built; more than 30 

sets in the country and sales increasing daily. By 1955 
moderately priced color television sets will be on the 
market and the color stampede will be on. 


for you to think about how you can share in the high 
pay and good job security that this ever-expanding field 
offers to trained technicians. 

Just figure it out for yourself. There are more than 400 
television broadcasting stations operating right now 


All these facts mean that good jobs will be looking for 
good men. You can be one of those men if you take 
advantage of my training now — the same training that 
hes already prepared hundreds of men for successful 
careers in the radio-television-electronics field. 


No experience necessary! You learn by practicing with professional equipment 
1 send you. Many of my graduates who now hold down good paying technicia 
jobs started with only grammar school training, 


RADIO-FM-TYV 
TECHNICIAN 
TRAINING 


if you have previous Armed Forces or civilian radio experience you ca 
finish your training several months earlier by taking my FM-TV Technicia 
Course. Train at home with kits of parts, plus equipment to build BIG SCREEN 
TV RECEIVER. ALL FURNISHED AT NO EXTRA COST! 


After you finish your home study training in the Radio-FM-TV Technicia 

Course or the FM-TV Technician Course you get two weeks, 50 hours, o' 

intensive Laboratory work on modern electronic equipment at our associat TRAIN 
school in New York City, Pierce School of Radio & Television ate 
THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER. MyiPy arr armory 
courses are complete without this extra training, however. It is just an adde cost! 
opportunity for review and practice 


EXT 
LABORA 


AF Signe! 


A " : Combination Voltmeter 


Public Address System Ammeter Ohmmeter 


M+ School fully approved to train veterans under 
new Korean G.1. Bill. Available only to Veterans 
discharged in past 36 MONTHS 


CW Telephone 
Tremumitier 


LEARN 8Y DOING As part of your training, | give you enough equipment to 
set up your own home laboratory and prepare for a BETTER PAY TV job. You build 
ond keep a professional GIANT SCREEN TV RECEIVER complete with big picture 
tube (designed and engineered to take any size up to 21-inch) . . . also @ Super- 
Het Radio Receiver, RF Signa! Generator, Combination Voltmeter-Ammeter-Ohmmeter, 
C-W Telephone Transmitter, Public Address System, AC-DC Power Supply. Everything 
supplied, including all tubes. 


MAIL THIS COUPON TODAY! 


Mr. Leonard C Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 Bost 19th Srreet, New York 3, HY 


EARN WHILE YOU LEARN Almost from the very start you can earn extra oerr. ¥- 
money while learning by repairing radio-TV sets for friends and neighbors. Many of 
my students earn up to $25 a week . . . pay for their entire training from spare Deer Mr. Lene: Mall me your WEW FREE BOOK, FREE SAMPLE LESSON, ond 


time earnings . . . stort their own profitable service business. WEEE Gh Gxt OH Gen ao Sew | con cate OS GENET 1S TRLEVINER 6 


undersiond | em onder ne obligation and nc seleumen wil! col! 
FREE FCC COACHING COURSE Qualifies you for Higher Pay! Given to all (PLEASE PRINT PLAINLY) 
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio-TV 
that demand an FCC license! Full training and preparation at home for your FCC 


license. 
R] adio he rlewinion fd raining prociation, 
Licensed by the State of New York @ Approved for Veteran Training 4  . - ef se he OU Ue hme 


52 EAST 19th STREET @ NEW ca 3, N. Y. 
January, 1955 


i 


! 
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lone Stote 
| Am wTeREsTED 
() Redio-FU-TV Technicion Course veterans 
(1) FA-TV Technicien Course 
CD TV Comeremen & Sivdic Technician Course 


Give date of 
discharge 


/ he Si WSATION 0 | lu t) Audio Fairs 


PERMOFLUX- 


/ A'gO and Diminuette 
2-WAY SPEAKER SYSTEMS 


Now Available Under" Vi 1P 


Acclaimed at the Sight and Sound 
Exposition in Chicago and the 
Audiorama in New York, these amazing high- 
fidelity speaker systems are now available under HTP— 
an exclusive Permoflux insured plan that enables you to 
try a Largo or Diminuette in the quiet and comfort of 
your owe home for 15 days. See your hi-fi dealer today! 


*EXCLUSIVE PERMOFLUX 15-DAY INSURED HOME TRIAL PLAN, INTRO- 
DUCED AT THE CHICAGO AND NEW YORK AUDIO FAIRS, OCT., 1954 


THE LARGO THE DIMINUETTE 


Outstanding wide-range A marvel of compactness fea- 
speaker system at moderate turing “big-system” repro- 
cost. Uses the “Super Royal duction over the full audio 
Fight” speaker and Super ‘ange and low cost. Ideal for 
Tweeter. Unique new-type “S¢ ina bookcase or as exten- 
sion speaker, With 2 ‘Royal 
6” speakers and Super Tweet- 
er. In Mahogaty or Blonde 
finish %" Veneers. Size: 
23” W, 1144” H, 12” D. 
Impedance, 4-8 ohms. 


Suggested Audiophile Ket... $49.50 


back-loading horn enclosure 
is matched, octave by octave, 
to speakers .. . assuring un- 
distorted reproduction from 
35-16,000 cps. In selected 

Mahogany or Korina veneers. 
Exclusive: Special connection 


for headset extension cord As above, but with selected 
Size: 24” W, 23” H, 14” D. “%" Mahogany or Korina ve- 
Impedance, 8 ohms. neers 


Suggested Audiephile Net. $99.75 Suggested Audiophile Net. $64.50 


HEARING IS BELIEVING! Try either system at home under HTP! 
Read what High-Fidelity Magazine says: 
It's best to try a speaker at home before buying.” 
—Anudio Forum Dept., Oct. 1954 issue 


eee Ce ener ec ie Tie eee wy 
FOR A LIMITED TIME ONLY: Every HTP participant wis! receive, abso- 
lutely FREE, the new Permoflux “Maestro” Speaker-Headset Control 
Box. See your Permoflux-authorized HTP dealer, or write for full 
details, to 


Pormsflux. CORPORATION 


4918 West Grand Avenve * Chicago 39, Illinois 
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| sales manager in 


| pointment to the 


president; R. C. Whitehead elected 
treasurer; and Albert Steinberg, re- 
elected secretary. 
« > o 

JAMES F. WHITE, formerly with CBS- 
Columbia as contracts division man- 
ager, has been ap- 
pointed general 


charge of all phases 
of the sales effort 
at Crescent Indus- 
tries, Inc. 

Prior to joining 
CBS8-Columbia in 
1949, Mr. White was 
general manager of Gray Audograph 
and prior to that was associated with 
Andrew Corporation. 


As a graduate engineer in electrical 
engineering from Yale University in 
1940, Mr. White saw active duty as 


an Offiver with the 7th Fleet and dur- 
ing 1945 and 1946 was assigned to the 
M.I.T. Radiation Laboratory as project 
engineer in charge of research that 
developed the special radar used for 
detecting guided missiles. 
» a > 

ELGIN NATIONAL WATCH COMPANY 
has entered the West Coast electron- 
ics manufacturing field with the out- 
right purchase of NEOMATIC, INC., 
manufacturers of miniature electronic 
components ... WATERS MANUFACTUR.- 
ING, INC. has purchased the assets and 
facilities of AEROHM CORPORATION. 
Both firms manufacture potentiome- 
ters and the units of both firms will be 
sold under the trademark “Aerohm” 

.. YALE INDUSTRIES CORP., manu- 
facturers of tape splicers, has changed 
its corporate name to ROBINS INDUS.- 
TRIES CORP. The firm's address and 
all other aspects of the business re- 
main the same 

. > > 


WILLIAM H. SHAW has beer ippointed 
national service manager in charge of 
all service opera- 
tions for the Halli- 
crafters Company. ( 
For a year and a 
- 
- 4 


half pricr to his ap- 


newly-created post, 
Mr. Shaw had been 
general sales man- 
ager of H.M.S. Dis- 
tributors of Los Angeles. Before this, 
he was district sales manager for the 


western division of Hallicrafters and 
western regional field engineer for the 
same firm 

Before joining Hallicrafters, he was 
sales engineer for Taylor Tubes, Inc. 
He attended Northwestern University 
and Illinois Institute of Technology. 

al > > 


ADMIRAL CORPORATION has broken 
ground for a fourth addition to its 
television plant in Harvard, Llinois. 
The addition consists of 65,000 square 
feet and will increase the total plant 
area in Harvard to over 187,000 square 
feet... TRAV-LER RADIO CORPORA- 
TION has onened a factory-distributing 
branch at 1251 Folsom Street in San 
(Continued on page 171) 
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4 The data that Launched 


Thousands of Careers 


1s yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 
IN RADIO-TV- ELECTRONICS 


Send for Your Booklet Today! 


OU CAN plod along for years, getting a paltry increase 
now and then, enjoying little security, finding your work 
dull and drab. 

Then something happens. 
more confident. Your earnings rise. 
portant. 

“Luck,” some may say. 

“Contacts,” others may suggest. 

But in your heart, you will know the answer: “Training.” 
And it all may have started the moment you filled out a 
coupon requesting a copy of a free booklet named “Your 
Future in the New World of Electronics.” From this data 
you get knowledge of where you stand in Electronics. Tre- 
mendous expansion leaves this gigantic industry pleading 
for trained men. Top muaaufacturers sold billions of dol- 
lars worth of electronic merchandise in 1953. By 1960, the 
radio-electronics industry should do no less than 10 billion 
dollars per year, not counting mili- 


Things look up. You become 
You feel more im- 


choose CREI courses for group training in electronics, at 
company expense, among them United Air Lines, Canadian 
Broadcasting Corporation, Trans-Canada Airlines, Sears, 
Roebuck and Co., Bendix Products Division, All-American 
Cables and Radio, Inc., and Radio Corporation of America 
CREI courses are prepared by recognized experts in a 
practical, easily understood manner. You get the benefit 
of time-tested materials, under the personal supervision of a 
CREI Staff Instructor, who knows and teaches you what 
industry wants. This is accomplished on your own time, 
during hours selected by you, and controlled by your own 
will power. This complete training is the reason that grad 
uates find their CREI diplomas keys-to-success in Radio, T\ 
and Electronics. CREI alumni hold top positions in Amer 
ica’s leading firms. At your service is the CREI Placement 
which finds positions for advanced students and 
graduates, Although CREI does not guarantee jobs, re 
quests for personnel far 


sureau, 


exceed 


tary orders. 

Today there are over 97,000 radio 
equipped police cars; an even larger 
number of taxis are radio equipped 
(at least 87,000); 32,000 civilian 
planes have radio; 35,000 American Bill of 
ships have radio. 

Today there are over 120,000,000 
radios in use. There are 28,000,000 


is offered in 
VETERANS: 


Rights 


CREI resident instruction (day or night) 
Washington, 
classes start once a month. 
If you 
after June 27, 1950 
help 
resident instruction. 
for full information. 


current supply. 
Now is the time of decision for 
you. Luck will not propel you for 
ward unless it trained 

were discharged . . 
let the new GL. Contacts won't budge you an inch 
you obtain CREI unless you have the skill to back 
Check the coupon them up. The answer is: Technical 
Training ...and willingness to 


D.C. New 


finds you 


TV sets and 381 TV stations in 

operation. Color TV is coming into its own. Countless 
positions must be filled—in development, research, design, 
production, testing and inspection, manufacture, broadcast 
ing, telecasting and servicing. To fili these posts, trained 
man are needed—men who some- 
where along the line take time to 
improve their knowledge, their 
skills. Men who, today, perhaps, 
take two minutes to send for a 
booklet. 

“Your Future in the New World 
of Electronics” shows you how 
CREI Home Study leads the way 
to greater earnings through the 
inviting opportunities 


Please send me your 
described B 
However, CREI does not promise = Practica! Electronic 
you a “snap.” With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, CREI 
has provided thousands of profes- 
sional radio men with technical ed- 
ucations. During World War II 
CREI trained thousands for the 
Armed Services. Leading firms 


FIELD OF sna se 
GREATEST ( pee ee 
INTEREST 


Name 


Street 


City 


Jonuery, 1955 


Er gineering 


CHECK CL) Practical Red 
[] Broadcast Radio Engineering 
T nt 


TV, FM & Advance 


learn. Together they will 
you increased earning in this new 
Age of Electronics. Fill out the coupon below and mail 
it now. We'll promptly send you your free copy of “Your 
Future in the New World of Electronics.” The rest 
future—is up to you. 


bring 


your 


MAIL THIS COUPON Today! 


CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your request 
ECPD Accredited Technical Institute Curricula 
Dept. 111-B, 3224 6th St.. N. W., Washington 10, D. C 


intelligently, please give the fol- 
lowing information: 
tline and PREE Illustrated eyyp) over 


klet “Your Future in the New World of Electronics” BY 
above. describing pportunities anc 


CRE! home study courses 


TYPE OF 
PRESENT WORK 


f Le! , 
BACKGROUND 


Flectror 
ed AM 
ELECTRONICS 
EXPERIENCE 


tM WHAT BRANCH OF ELECTRON KK 
ARE YOU MOST INTERESTED? 


HIGH SENSITIVITY 
AC-DC MULTITESTER 


20,000 ohms per Volt 


The sew a High Sensitivity Multitester is 
a tomplete instrument (not a kit). Here is an in 
strument packed with every desirable feature found 
only in instruments costing twice as much 
the most sensitive multitestors ever offered 


ineter. . 
voltage ranges are 0- niev. 0-50V, 0-260V, 0-500V, 
6-1 600 © current ranges 50 microcmps, 2. . ma, 
25 ma, 250 ma. Resistance: 6-5K_ ohms, 50K 
ohms, ©-500K and 6-5 megohms. Decibel pan 
—20 +5 db; +5 +22 db (0 db-0.775V - 600 ohms) 
Extreme versatility and sacouracy 1% precision 
resistors; 3” meter; beautiful 1. front, with 
nee bottom for ruggedness 3 5%” 

2%”. Complete with batteries “a rads. Shpg 
4 ibe 


19.95." re ae 


In lots of 3 19.25 


NEW POCKET AC-DC 
VOM MULTITESTER 


1.000 ohms per Volt 


This instrument ic one of the best buys that 
Lafayette has ever offered in a Wide Range 
-DC MULTITESTER. An ideal portable 
unit thet meets the need ee a" o— a 
rugged test yw 
tion usually UND ON Y- i mone "EK. 
PENSIVE \usTRUMeN 8. Has —< 
volt sensitivity on both AC or De. + 
ad peteneules meter with large easy to oa 
sale. U 1% precision resistors, jeweled 
e Seosnres microamp meteor movement. 


o- 200 0-1000¥ ; 


stu Size: 
ie =z 1%”. ounnting Complete with test 
leads and batteries. A Must for every service- 
man, shop, Laboratory of imenter—and 
at ot Lafayette’ ’ Vg ong you can afford to own one. 


MODEL RW-270~Complete ™, fom of 3 3.98 


Y ¢¢ : ~~ COMPENSATOR 
«c 44 0° 


THE WORLD'S FINEST 3 SPEED 
AUTOMATIC RECORD. CHANGER 


PED 54550 


for G. E. CAnTenees 


n 
greater bass and treble re- 
sponse is desired. Fiat 


tion gives maximum hi \ frequency response. No wiring 
yith 


§ ofavette scores again with an almost unbelievable price on the Collaro 3-speed Automatic record changer Ve made 
& pe ‘acular buy and we are passing the sa on to you. Here's the finest changer made. Manufactured in 
; England-—with » world-wide reputation. It plays ali sizes and all speeds automatically, It’s packed with quality 


features that the Hi-Fidelity enthusiast will appreciate: Jam-proof ball bearing mounted tone automatic shut- DUAL STYLUS — TRIPLE PLAY 
of after last record; powerful fan cooled hum-shielded 4-pole motor with seif aligning olilite Dearings; automatic 


Wy; EF TES seo MULTITESTER ys 


{Ss 


> 


4 


lead pad plug. 2%” x 2” 


wer 4.95 


mutin switch ; weighted hall-besring mounted constant speed turntable; rubber drive couplings—and more! Base : “ B= DIAMOND and 
size 1 2 12%”. Depth below base 2%” BShpg. Wt. 19 Ibs. Available either less cartridge with plug-in shell, ° SAPPHIRE 
or with famous turnover Ceramic or G.E. Triple-Piay cartridge 
COLLARO Model 3/531 changer . Net 29.50 Ll 
COLLARO Model 3/55! with Turnover Ceramic cartridge Net 31.50 ot tor an 68 
COLLARO Model 3/531 with G.E. Triple Play RPX-050 cartridge installed... Net 32.50 arx Tripie-Piey Cortridges! 
45 RPM SPINDLE I) Stock No. PK-29 Net 11.95 
Slips on in place of regula: spindle, eliminating use of center inserts on 45 RPM records 
inh aieiin sh patie BE iin ee een endnoeceneennnesseteesenns tess beeceenesees Net 3 TIMER-SWITGH SALE 


CARDWELL 


oy 


ner 13,98 oe. 
Lets of 3 


Shes. Wt 4 of 
LAFAYETTE made a terrific] Singly 14.45 ec. 


deal with one of the leading 


to supply us with their reguler§ covers the entire UHF 
te @ which sells for almost GAR4 oscillator, 6CB6 I 
A 


A hew lightweight plastic ea 

especially imported by Lafayette to 
fring you the high quality of « 
dynamic ear phone with the ease 
and comfort of an almost we: htless 


sets, .— 
ohms, 


with 3 os plastic covered cor 


EXCELLENT FOR SiLenT. LISTENING OR VIEWING Viserem ined 


satening, by direct connection to secondary of output 
transformer 


ms-72... 


is an ev set duplicate of 
thousands now in use in 
many chassis including 
the Bylvania 510 and 520 
series, Has 1” long con 


28 


manufacturers of tecording ‘ape | Outstanding Value! The Cerdwell ES-1 UHF converter 


wiee our price WE GUAR-§ diode. Features prin‘ed circuit oscillator, high overall 
aw? E ABSOLUTE SATIS-— Gain (3 to 4 times), Ligh sensitivity, constant L/C ratio 
4 44 10M OR YOUR MONEY tuner, 25-1 gear drive. Has AC cord and plug, 3-pos 
The finest, profes«lon- § ewiteh for UHF, VHF and OF F. Handsome wood cabinet 
al-quality recording tape cbininabie Highest performance z =z 6% = 3%” with easy reading dial. Shpg. Wt 


65 db. Ideal for use with miniature that will assure high frequency response when used 
aids, transcribing, ete. DC resistance 2000 with any speaker you now possess. You can new make | Pieces—Fitted Felt-Lined Case 
ance 5000 ohms at 1000 cycles. Complete your present speaker into a 2-way speaker system in- 
creasing the high a range up to 15,600 cyoles 


WK! replace speaker on any radio set or TV. for ailent STOCK NO. SY-i4....... 
NEVER BEFORE AT THIS PRICE 
IMPORTED DIRECT 


SARKES TARZIAN Letest Type PRISM-COATED 
VHF TUNER Complete LENSES 
tire VP spectrum. “it ae; With 2 BINOCULARS 


@ ALL-METAL CONSTRUCTION 

@ MDIVIDUAL FOCUS 

@ COMPLETE WITH LEATHER 
CASE & STRAPS 


ag Curae on radies, 
sets, toasters, co’ 


handles up te 15 amos, (15 


trum—channels 14-83. Has 


amplifier and 1INT72 crystal e Sen 


A really fine 
turer known 


eemakers, etc. —at any 
pre- “set time stthie 12 hour period ; 
tells time. Built-ia single-pole switeh 


quires Pag y mf a Ly 


$575 


© 10 . cable and © Hendie ond inter- 


amateur broadcasting, public address and 
home “Soe. Wn.3 % ~ used with floor 
rt 


television 

also 

volt. Re- 
. We 


© —52 db eutpet level 
* Range 30 - 10,000 cps 


lechiaq bese 
microphone by « manufac 
the world over Use for 


for thousands of playings. Red Onite Base in « smooth Ibe parti Shope Ibe 8.78 
uniforta coating; renter signal Soon: with maximum , 1 ES. Converter—Lots of 3 each 13.95 eo onee . ° 
Adelity? uniform ‘requency respon 73 40-15,000 eps Singly each 14.45 


5” Tweeter AND ¥4"" DIAMETER 


f t Only %” Diameter, overall depth approx! 
Crossove Ne work mately .4” including threaded shaft. Ideal 


for miniature radio, hearing 


upit—aet « price less than half that Netw o— 
of any comparable unit. Fits right ork In Lots of 10—-$3. 
te ear. Egoellent eensitivity of A specially designed 5” Tweeter and Crossover Network 


MINIATURE VOLUME CONTROL 


VC-18—Range 0-500,000 audie taper.. 39% 

VC-18—Range © to 1 Meg. linear taper 3% 

VC-20—Range © to 3 Meg. audio taper 3% 39¢ 
25 


aid ets 


it. & the. 


NEW YO 


PRECISION DRAFTING SET 


RAINY. 100 Sixth Ave 


BRONK NY 542 f f rdham Rd 
NEWARK.N). | 24Central Ave 


trie shafts. Excellent in, noise factor, image and 
iP . pelertion Por. 10 me IP aystona ‘ Complete with F-86, 8x30 with case ....... Mer 19.95 PLAINFIELD NW.) «139 West 2nd St 
6BC5 and 6x8 tubes and shields. Shpg, Wt. 4 lbs. Worth 15, 7 «35 with cone _ Met . to 
3 times the price 4.45 F103, 7 = 60 with cose Net 24.95 BOSTON. MASS. | 110 Federal St 
TL-24—In lots of 3 each.....+- oe . #104, 12 « 50 with cose Met 32.50 le pabteneian 
\ Singly each..... ‘ 4.n5 . — ” i pba 
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lf it Youre. 


} 


| 


in 17 minutes... oe 


THE ‘LINEAR STANDARD‘ 
20-WATT PRE-FAB AMPLIFIER 


Yes, just tighten 17 screws, in 17 minutes, connect your completed 
UTC Pre-Fab Amplifier into your Hi-Fi system, then sit back and enjoy 
the most spine-tingling tones you ever heard through your music 
system. And all you have used is a screwdriver. 


The UTC ‘Linear Standard’ is the first pre-engineered, pre-fabri- 
cated, pre-assembled amplifier kit ever offered to the home building 
audio fan, that employs the latest and most advanced techniques 
including the printed circuit. You needn‘t know a tube from a con- 
denser, just how to use a screwdriver. 


More than a year of top level UTC engineering has gone into this 
amplifier to produce the cleanest, purest, response you have ever 
heard. It’s absolutely linear: no positive feedback, hence no re- 
sponse peaks at either end of the spectrum. Excellent damping and 
transient response . . . no hangover on low frequencies to cause 
boominess . . . no high frequency ringing. In short, just pure, clean, 
true-to-life response that sounds as good as it tests on the meter. 


And it’s the only amplifier with a feedback circuit so stable that any 
one of the tubes can be replaced and still be perfectly matched to 
its twin, with no critical circuit readjustments necessary. 


It is the finest amplifier you can own, and you can proudly say, 
~\ “I built it myself.” 


y 8 NITED TRANSFORMER CO, 
a- Bs 


150 VARICK STREET 


“Might As Well Drop Me Off At Walter Ashe” 


Whether you visit-vus personally or resort to other means of CENTRAL FLECTRONICS MULTIPHASE 
SINGLE SIDEBAND EXCITERS 


contact, you'll find this friendly house of service “right there” 
with its fabulous money-saving “Surprise” trade-in allowances 
on your used (factory-built) test and communication equipment. 
For the deal of your life, drop in, wire, write, phone or use 
the handy coupon— today! 


MODEL 108 EXCITER KIT. 
10 watts peak output. Net $129.50. 
Wired and tested. Net $179.50. 


JCUNSON VIKING KILO- 4OHNSON VIKING RANGER TRANSMITTER- 


How | sco AMPLIFIER For CW, EXCITER KIT. Less tubes. Net $179.50. 
AM, and SSB. Write for full partic- Wired and tested. Less tubes. Net $256.00. 
viers and get your deal working Set of tubes for Ranger. Net $22.61. 


now for early delivery. 
+ 


NEW JOHNSON VIKING ADVENTURER. 
50 watt CW transmitter kit. Bands witching, MODEL 20A EXCITER KIT. 
TV! suppressed. With tubes. Net $54.95. 20 watts peak output. Net $199.50. 
Wired and tested. Net $249.50. 


All prices f. o. b. St. Lovis « Phone CHestnut 1-1125 


HALLICRAFTERS SX-96. fros------== BREE CATALOG! <<<<+"--"""% 
Less specker. Net $249.95. . WALTER ASHE RADIO COMPANY aN-1-55 5 
8 1925 Pine Street, St. Lewis 1, Missouri - 
1/) : 0) Rush “Surprise” Trade-in Offer on my ; 
f ‘the show make ond model number of new equipment desired : 
{alt Z Wh : C) Rush eh. 1955 Cotelog eee —— : 
8 Nome ia ot « " ‘ 
RADIO CO. [iim ao | 
1125 PINE ST. + ST. LOUIS], MO. [i ital tail : 
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Home Study Courses in 


TELEVISION SERVICING 
offered by 


RCA INSTITUTES 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 


__ through thee 
engineers of 


Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 
of servicing television receivers. 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 

efforts of instructors of RCA Institutes, 
Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 


Because of ioe Mebly specialized nature, this course is 
Rees abn thee lent experienced in radio-television 
es een ae 


opportunity for. Find out how easy it 
is to cash gt 


coupon today. 
“SEND FOR FREE BOOKLET Color 
. A) 


Tele. sion 


HOME STU COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 


serviceman, 
There are ample opportunities in TV, for radio servicemen 


who have expert training. Mail coupon today, Start on the 
road to success in TV Servicing. 


MAIL COUPON NOW 


—— aaa ae aera casera ner aan ae ae ae ee ee eee ae mn 


RCA INSTITUTES, INC. 

Home Study Dept, RN 1 56 

350 West Fourth Street, New York 14, N. Y. 
Without obligation on my part, please send me 
copy of booklet. on: 


© Home Study Cours in Te_evigion Seavicing. 
C) Home Study Course in Coton TV Sunvicmw. 


A member of the CBS family: Cé 


From ZERO 

to CAPACITY 
PRODUCTION 

IN THREE MONTHS! 


The same “advanced-engineering” that produced the 


CBS-Colortron and the Mirror-Back picture tube also 
engineered and built this modern CBS-Hytron plant at 
Kalamazoo, Michigan. The same drive typical of CBS- 
Hytron activity brought this complex industrial opera- 
tion up to capacity production just three short months 
after first shipments began. For the ability to keep pace 
with your demands for premium qual n TV pic- 
ture tubes, look to the fastest-growing, most modern 
and forward-thinking company in the industry — 
CBS-Hytron 


CBS-HYTRON 


Main Office: Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 
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SPECIAL TELEVISION REPORT 


TV chassis of the future... 


WALSCO PC-9 COMBINES 
FIRST COMPLETELY PRINTED 
CIRCUIT CHASSIS WITH 

4g ~~ AUTOMATIC OPERATION 


: The introduction of the first—and only — entirely 


“printed circuit” television chassis marks a dramatic 
departure from all present day receivers. The super- 
sensitive Walsco PC-9 automatically produces the ex- 
act, crystal-clear performance found only in precision 


TV control room monitors 

The new custom PC-9 chassis offers keyed automatic No more “jungle” of wires. Chief Engineer Fred Miller (right) 
gain control, automatic brightness and contrast, auto- makes a side-by-side comparison of a Walsco PC-9 (right) with 
matic elimination of vertical retrace. magnetic center- a conventional, complicated chassis. Bob Mueller, Walsco Sales 
ing, direct current restoration, inverse audio feedback Manager, observes simplicity of vertically mounted, printed 


. circuit design. 
for greater sound fidelity, two video amplification . design 


stages, advanced cascode turret tuner, plus twelve 
other future features 


Either 21, 24, or 27 inck tube (90° deflection) can Printed circuits prevent faulty connections and production 
be used without modifyin:: the chassis. The PC-9 is errors. Special machines and dip-soldering reduce the usual 
available now at user's net of $29%, including remote 2900 hand soldered connections to only 56 in the new PC-9 
control with 20 feet of cable ar4 cube mounting kits. chassis. This advance circuitry provides ultra-clear reception 


on all channels. Each circuit strip plugs into PC-9, making 
servicing simple and quick. 


Completely portable, hand-size remote control. Ex- 
clusive “open circuit” control automatically finds the 
channel...instantly locks in perfect picture and sound. 
Since all fine video adjusting is automatic, this re- ; 
markable, motor driven unit has only the volume . 
(on-off) knob and the channel dial. 


For information write to Walsco Electronics € yr poration 


Dept. N-15—3602 Crenshaw Blvd., Los Angeles 16, Calif e, 


Centralab Type MD Molded Disc 


New, 
completely insulated 
ceramic 


Highest j Highest 
Nine ways better Leakage Resistance | Dependability 


Initial, 10,000 megohmse. After ! 
} 100-hour, 95%-humidity 
t h anan test, 1000 megohms. Returns 
to initial rating upon drying. 
Ordinary disc en ee 
molding, 300,000 megohms. 
This guarantees longer life, 
safer operation. 


Wholly produced in Centralab’s 
own plarnis, under strict 

control of ceramic, as well as 
capacitor, engineers. Centraiab 
makes only ceramic capacitors— 
thus is interested first, last, 

and aiways in ceramic 
capacitors. 


The only ceramic disc of its 
kind—there’s nothing else like it! 
It took four years to build—and 
an investment of over $100,000.00 
in production equipment. 


No matter how you look at it, 
the Centralab Type MD Disc 
gives you more for your money — 
gives your customer more for his. 


No, sir, when it comes to high 
quality and high standards of 
performance, you just simply 
cannot beat Centralab MD's. See 
for yourself — try them as replace- 
ments on your next few jobs. 


Completely insulated with Centrathene. 
2500 V.D.C. breakdown to ground. You 
can place an MD next to a chassis or 
high-voltage leads without flashover or 
breakdown through the case. Fungus proof. 
Unaffected by ozone, salt water, or any 
known acid or solvent at room temperature. 
Will not become brittie at —55°C, 


Send coupon for Centralab 
Catalog No. 29, for further facts 
on MD’s and other products. 


Centralab 
oe 


@ Name__ 


Highest 
Moisture Resistance 


The capacitor body itself has 
moisture absorption of only 
.00O7% or less. The moided 
casing has moisture 
absorption of .OOS% or less. 
This is less than the china 
dishes you use for food. 


Clearly labeled to avoid 
confusion and mistakes 
Coded in accordance with 
JAN specifications. Each 
unit labeled with capacity 
and voltage rating 


Highest 
Mechanical Strength 


Will not chip, crack, or 
break under rough handling 
or dropping. One-piece 
construction is unaffected 
by extremes of vibration. 


Highest 
Lead Strength 


You'll need a pair of pliers 
and a vise to strip these 
leads. MD's have the highest 
lead strength of any 

ceramic disc on the market— 
greater than the 

breaking strength of the 
wire itself. 


Conservatively 
Rated 

100% fiash-tested at double- 
rated voitage. Periodically 
spot-checked at 1000-hour 
load life at test voltage 


Centraiab 
A Division of Globe-Union Inc. 
JIOAE. Keefe Avenue, Milwaukee |, Wisconsin 
Send me Centralab Catalog No. 29 


a Company 


Address_ 


City 


Zone State _. 


Complete Range 
of Values 


52 vaives from 6 mm to .O1 mtd. 
Voitage rating, 1.000 Vv. 0.C.Ww 

to 4000 mmf.; GOO V.0.C.W. over 
4,000 mmf. Tolerance, + 10%, 

5 mmf. through 6BO mmf.; +20%, 
750 mmf. through OOS mfd. GMV 
(guaranteed minimum vaiue), 
.O0S6 mfd. through .O' mfd, 


Package of & 
only 31.50 


Suggested 
list price 


% 
% 
‘ 
‘ 
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Over-all view of the tansmitter and its 
separate power supply. Switches have 
been labeled for easy identification. Note 
the small metal straps fitted to underside 
of transmitter to permit desk-top operation. 
Input and output power supply connectors 
are shown on the chassis of transmitter. 


TRANSMITTER 


EARLY everyone is aware that 
N amateu circles are focusing in- 
creased attention upon equipment 
suitable for emergency type communi- 
cation. This is very evident in the cur- 
rent activity of RACES and CD 
organizations. In keeping with this in- 
terest, a project was initiated sorne 
time ago to design ham radio gear that 
would be applicable to such emergency 
Study of the situations encoun- 
tered in such communication work dis- 
closed that equipment of three general 
classes would be worthy of considera- 
tion: namely, low-power hand carried 
transceivers, mobile-portable rigs, and 
fixed or base station rigs. A reliable 
battery-powered transceiver, designed 
as part of this project, was described 
in the August, 1953 issue of Rapio @ 
TELEVISION News. This article will be 
concerned with a mobile-portable 
transmitter and its dual purpose power 
supply, one of the pieces of gear that 
has been designed to fill the needs of 
the second 
As previously discussed, in the article 
covering the this entire 
project is based upon six-meter, single- 
frequency, network-type operation. In 
particular, the mobile-portable equip- 
ment is intended to coordinate and in- 
crease the service area of the trans- 
ceivers, by functioning as readily mov- 
able area control stations. With their 
somewhat higher the mobile 
portable rigs serve tc relay messages 
to other similar units, or on to base 
stations. This equipment therefore 
must be compact, sturdy, and easy to 
adjust and operate. 


uses. 


isted class 


transceiver, 


power, 


Design Considerations 


Because this equipment is intended 
for mobile-portable usage, compact- 
ness and efficiency become significant 
factors of the design. However, in such 
service, it is no longer necessary to 
limit the power requirements to the 
very low levels of the hand-carried 


January, 1955 


AND POWER 


By MAURICE P. JOHNSON, ws3rTere 
and 


ROBERT L. HANKEY, ws308c 
WAAM (TV) Engineering Dept. 


SUPPLY 


Designed to operate on either a 6-volt storage battery 
or on regular 117-volt ac. power sources, this unit is 
intended for emergency or CD amateur radio communications. 


transceivers. To function equally well 
in either mobile or portable operation, 
it was decided that it should be pos- 
sible to utilize 6-volt auto battery and 
117-volt a.c. power sources. Naturally, 
a single power supply capable of run- 
ning with either power source is to be 
desired. In the interests of keeping 
battery drain at a reasonable level, a 
supply providing 300 volts output at 
100 ma. was considered to be adequate 
The transmitter was then designed to 
utilize this input power effectively 

A power supply to furnish this volt- 
age and current, and also able to oper- 
ate on either of the specified power 
sources was found practical. Fortu- 
nately, a commercially-available power 
transformer fea*uring dual primaries 
with proper secondary ratings is avail- 


able, thereby happily 
the necessity of 


brew” 


circumventing 
having to “home 
this essential component 

The decision to assemble the power 
pack on a separate chassis was made 
for several reasons, This same supply 
is capable of powering other pieces of 
gear in this project; therefore, the in 
terchangeability of supplies is ad- 
vantageous. Secondly, the 
supply can be located away from the 
transmitter, which is desirable in 
mobile work (Also, for any entirely 
mobile a regular vibrator pack 
can be used for power), 
separate power supply permits the 
transmitter proper to be more com- 
pactly built, besides helping to isolate 
hum and vibrator hash and noise 

Operational controls or switches on 


separate 


uses 
Obviously, a 


Rear view of transmit'er and power pack with the covers removed to show parts 
layout and wiring. Note tube mounting deck in transmitter and rear connectors. 
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Ri, Re, Re-—47 000 ohm, Vy w. res, 

Re 15,000 ohm, I w. ves. 

Re-—560 ohm, 1 w, res. 

Re 3400 ohm, Vy w. res, 

Rr—27,000 ohm, \; w. res. 

Re, Re-— 150,000 ohm, Yo w. res. 

Rie33 ohm, Vy w. res. 

Rir—3 5,000 ohm, ‘a w. res. 

Ra-—68,000 ohm, 1 w. res. 

Rir—220,000 ohm, Vy w. res. 

Rig 330 ohm, 1 ow. res. 

Rie 1 800 ohm, 1 w. res, 

Riu10 ohm, 1 w, res. 

Cr—22 uuld. Ceramicon capacitor 

Ca, Ca, Co 100 pusd. Ceramicon capacitor 

Cy, Cun005 pid. dise coramic capacitor 

Ca, Cr, Cur—-.001 pd. dise coramic capacitor 

Cem.01 yufd. dise ceramic capacitor 

Ce—3500 wuld. Ceramicon capecitor 

Cw—35 pald. var. capacitor (APC type) 

Cir140 wuld. var. capacitor (APC type) 

Cu-—10 wfd., 450 v. midget elec. capacitor 

Cu-10 wfd., 25 v. midget elec. capacitor 

RFCr—2.5 mhy., 100 ma. 14. choke, single pi- 
wound (Bud CH-i212) 

RFCe—21 phy., 600 ma. +4. choke (Ohmite 
@.28) 


é 7 


RLir—D.p.da., 6 v. a4. coil midget relay (Pot- 
ter @ Brumfield KRI1A) 

Tr—Output trans. 14000 ohms c4., 33 ma., 
push-pull output (Merit A-3021) 

Sr—D.p.s4. toggle switch, bet-handle 
(“power”) 

See S.p.st. slide switch (“final jo 

Se Spit. slide switch (“converter dc. 
power") 

Sve—D.p.st. toggle switch, bat-handle (“trans- 
mit-standby” ) 

Lie—27 t. 224 en. wound on Netional XR50 
form 

Le-I2 ¢t. 220 en. wound on National XR30 
form, spaced to fill winding spece 

LoS, t. 218, ¥%," dia, spaced to VY," 

Note: Depending on stray wiring capacities, it 

may be necessary to shunt L; and/or Le with 

5 or 10 wuld. midget Ceramicons in order to 

tune both 6 end 10 meters with single coils. 

Xtal.—See text 

Mr—0-50 ma. millrammeter (author used 0-100 
ma. unit as available) 

Vir—I2ZAU7 tube 

Ve—I12AT7 tube 

Vs, Ve —6AQS tube 


Complete schematic diagram of the 6-meter emergency transmitter for CD use. 


the supply chassis are to be avoided, 
particularly when, as stated, the sup- 
ply may be located remote from the 


transmitter. Consequently, provision 
is made for all operating control to 
take place at the transmitter. 

Before proceeding to the transmit- 
ter itself, some features of the dual in- 
put power supply should be pointed 
out. Power is introduced to the pack 
through the use of a four-prong plug 
of the Jones 400 series. Two primary 
power cables are used, one for 117-volt 
a.c. operation, the other for 6 volts d.c. 
Two prongs of the socket are wired to 
the a.c. primary, the other two are 
used for the d.c. input. Since the 
socket is polarized, no danger of wrong 
insertion exists. To avoid excessive 
voltage drop, the d.c. plug is wired 
with husky battery cable fitted with 
heavy duty clips for connection to the 
battery. These leads are color coded, 
as one side of the dc. circuit is 
grounded to the power pack chassis. 

Connection is made to the transmit- 


ter with an eight-wire shielded rub- 
ber-covered cable fitted with 9-pin 
plugs at either end. The majority of 
the cable leads are used for the con- 
trol circuits, yet to be described. The 
high voltage side of the supply is con 
ventional. A tube with an indirectly 
heated cathode is used as a rectifier 
purposely to prevent the supply from 
delivering voltage until the transmitter 
tubes are hot and drawing current. 
This avoids voltage surges in the sup- 
ply. 

In addition to the pi-section filter 
for removing ripple, an L section is 
added to remove vibrator noise. A pro- 
tective resistor connects in series with 
the buffer capacitor across the second- 
ary. 

Each of the primaries is separately 
fused. The battery circuit features a 
heavy duty non-synchronous vibrator 
to pulse the d.c. input. This circuit 
includes a hash filter. An inexpensive 
auto headlight relay is used in the d.c. 
control circuit. 


The filament supply circuitry incor- 
porates a double-pole, double-throw 
switch in the power supply. While run- 
ning with a d.c. source, this switch 
connects the heaters to the battery 
With an ac. input, a part of the 
vibrator winding is used to provide 6.3 
volts a.c. for the tubes. This toggle 
switch is located between the power 
plugs as a reminder to select the 
proper position whenever the input 
source cable is changed. 

To reduce hash radiation, a metal- 
shelled 6X5 and shielded interconnect- 
ing cable are used. The “Minibox” 
chassis forms a complete shield. 
Grounding the vibrator shell and con- 
necting the supply chassis to the car 
ground also make a marked improve- 
ment. 

Some thought was given to the 
tube lineup for the transmitter. Sev- 
eral possibilities presented themselves, 
since there are available tubes espe- 
cially intended for low-power r.f. uses. 
However, ease of procurement is of 
paramount importance in emergency 
application, so it was decided to make 
use of receiving tubes of the minia- 
ture types. The final stage operates in 
the ten-to-fifteen watt range, so the 
ever-popular 6AQ5 was selected for 
this rf. use. 

To insure proper loading into a 
variety of antennas such as might be 
encountered in emergency work, a pi- 
network is incorporated as the tank 
circuit of the 6AQ5. A frequency-rated 
choke gives better results than an 
ordinary pi-wound universal choke 
used for the parallel plate feed. A 
single two-inch round milliammeter in 
the final cathode is the only metering 
needed. Opening the screen lead with 
switch 8S, allows the meter to indicate 
grid drive, while closing the switch 
enables the meter to be used for out- 
put tank adjustment, as well as moni- 
toring the final in routine operation. A 
0-100 ma. meter happened to be used 
in the rig pictured, but a 0-50 ma. 
range is suggested as more in keeping 
with the currents encountered in this 
transmitter. 

The final stage produces output on 
the 50 me. band, a high frequency in 
terms of the 6AQ5, so it was decided 
to use the final as a doubler to avoid 
the intricacies of neutralizing the tube 
as a straight-through stage 

A single 12AU7 forms the exciter 
portion of the transmitter. This circuit 
in various forms has achieved con- 
siderable favor in mobile work as a 
simple and neat way to obtain suffi- 
cient drive for a 6AQ5. Slug-tuned 
coils are used in broadband tanks for 
each plate. Crystals in the 6 me. 
range are used, with L, tuned to the 
second harmonic. The other half of the 
dual triode again doubles, with L, 
tuned to the fourth harmonic of the 
crystal frequency. 

A high-mu 12AT7 is used for the 
speech amplifier. Cathode injection of 
the carbon mike provides for button 
current and side-steps the need for an 
input transformer. A couple extra re- 
sistors in the second stage give a 
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measure of speech clipping in an other- 
wise ordinary triode amplifier circuit 
A 6AQ5 serves nicely as a class A modu- 
lator. Use of similar tubes for r.f. and 
modulator stages calls for a modula- 
tion transformer of one-to-one turns 
ratio. A neat trick is to use the pri- 
mary side of a center-tapped output 
transformer, leaving the voice coil sec- 
ondary winding unused A suitable 
transformer, listed in the parts list, 
has high primary impedance and is 
compact enough to fit in the limited 
space available for it 


Control Circuits 


Only two toggle switches appear on 
the front panel for use in regular 
operation, but the control wiring may 
seem a bit more complex than usual 
This is the result of intergrating the 
switching needs of both a.c. and d.c 
operation. 

A brief run-through of the control 
circuits will serve to clarify the func- 
tions of the various switches and re- 
lays. The transmitter is turned on by 
the power switch, 8;. One half of this 
double-pole toggle switch completes 
the 117-volt a.c. primary circuit. Thus 
with 8, on the power supply in the a.c 
position, the tube heaters are turned 
on, and the power pack will then de- 
liver voltage. However this voltage is 
being delivered through the normally- 
closed contacts of the changeover re- 
lay to a four-prong plug on the rear 
of the rig, and no plate voltage ap 
pears at the transmitter tubes until 
the transmit-standby switch, SS, is 
closed. The four-pin plug mentioned 
is to power a converter or receiver 
from the transmitter power supply, if 
so desired. This plug also carries heat- 
er voltage and “B—” return for this 
usage 

Closing 8, completes the relay coil 
path, through leads 6 and 7, energiz 
ing the coil from the heater supply 
This serves to apply the plate voltage 
to the transmitter, at the same time 
removing plate voltage from the plug 
feeding the converter or receiver, if 
used. It will be noted that this relay 
is a double-pole type, with the other 
pole acting as antenna changeover 
Two antenna connections are provided 
on the rear of the rig. The normally- 
closed contactor loops over to the re- 
ceiver, while the relay arm is con- 
nected to the antenna itself. Thus a 
common antenna is used for transmit 
and receive 

The control action is similar when 
operating from storage battery sources 
The second half of 8; completes the 
d.c. filament path, but the high volt- 
age section of the power supply is in- 
operative until switch & is closed. 
Cable leads 1 and 2 then serve to ener- 
gize the headlight relay which starts 
the vibrator. This sequence cuts down 
battery drain by holding the vibrator 
supply off except for transmit sessions 
In the event that a receiver is being 
used from the same supply, however, 
the switch 8, can be closed to short 
across half of 8,, thereby causing the 
supply to run continuously. Care must 
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Completely wired transmitter unit with cover removed to show parts place- 
ment and wiring, as well as position of subassembly in the finished unit. 


* 


View of the sub- 
assembly ready 
to attach to main 
chassis. Direct 
wiring is used. 


* 


The transmitter wirin:' prior to mounting subassembly. Notice the cabled 
leads which connect fr nt panel to :ear lip, also subassembly mounting holes. 
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OTE: NO'S l—9 REFER TO INTER 


CONNECTING CABLE LEADS 


ag h 


ALi 
2 
cH 
a 
vieRraTc 
F2 
wiv ac “\> 


> 


Rr-— 3300 ohm, Vo w. res. 

Cr—.3 ald., 200 +. capacitor 

Cr—O08 pfd., 1200 v. buffer capacitor 

Cr—01 pid., 600 +. capacitor 

Cy Cr—10/40 pid., 430 v. elec. capacitor (in 
same can) 

RFCy—2.5 mhy., 100 ma. 14. choke, pi-wound 

Rlr—6 SP headlight relay, with fuse 
holder 

CH r—Auto receiver type hash suppressor choke 
(Miller #3221) 


aato 


CH 8-10 hy. 
mounting 
Fr—15 amp. du 
Pe 3 amp. a 
Sr—D.p.ds. toggle 
ment transfer’) 
T r~A.-d.c. vibrator trans. 330 ¥. @ 100 ma.; 
6.3». @ 4 amps. (Merit P-3073) 
Vibrator-—6 volt non-synchronous vibrator (Re- 
diart 233513) 
Vir—OXS tube 


100 ma. filter choke, upright 


fuse (Littelfuse) 
fuse (Littelfuse) 


switch, bat-handle (“fila- 


Dual-purpose power supply schematic. 


be exercised during such operation to 
remember to open 8, when the operat- 
ing session is over, as 8S, will be seen 
to bypass the power switch. This con- 
dition is the unfortunate result of con- 
sidering it unwise to run the full d.c 
primary current of about 10 amps 
through the power switch 8,. A pilot 
or neon light on the receiver will help 
serve as a reminder for such operating 
conditions, to insure shutting off the 
vibrator supply. 

Examination of the accompanying 
photographs will do much to indicate 
the parts layout and construction 
style of the transmitter and its com- 
panion power pack. Each unit is as- 
sembled upon a Bud CU-2108 “Mini- 
box,”’ measuring 3x5x7 inches in size. 
A feature of these aluminum boxes is 
their two piece construction, each half 
forming three sides, such that the in- 
terlocked parts produce very complete 
shielding. The aluminum is easily 
worked, and the grey hammerloid fin- 
ish makes a neat appearance. 

Layout of the power supply is not 
critical, but it is suggested that all 


It is constructed on a separate chassis. 


parts be collected and arranged on the 
chassis before the holes are cut, to in- 
sure that sufficient space is allowed on 
the chassis top to mount those com- 
ponents. Remaining parts are fastened 
to the underside and two- ends of this 
“Minibox” half. The power input and 
output connectors and filament trans- 
fer switch are secured to the rear, 
while the headlight relay fastens to 
the opposite end. Heavy wire should 
be used for all d.c. primary wiring to 
prevent voltage drop, because this cir- 
cuit carries approximately 10 amps 
when running from a storage battery. 


The transmitter is completely 
housed within its “Minibox” chassis, 
including relay, tubes, and _ trans- 
former Thus the unit is quite com- 


pact and the possible darnage to pro- 
tuberances is prevented. The transmit- 
ter is constructed as two parts which 
are then fastened together and inter- 
connected, This technique helps sim- 
plify the assembly of what could other- 
wise become a congested affair. 

As in the power pack, the com- 
ponents again are mounted to half of 


* 


Under chassis 
view of the dual- 
purpose power 
supply showing 
parts placement. 


* 


the “Minibox,” so the other 
comes an easily removed 
cover, which incidentally, permits an 
easy attachment to the underside of 
the auto dash in mobile work. 

The meter mounts centrally on the 
front, the power switch and the mike 
jack to the right, with the transmit- 
standby switch and the crystal socket 
on the left to complete the control 
panel. Accessible at the back are the 
power and antenna connections. The 
changeover relay fastens inside the 
rear lip, adjacent to the antenna con- 
The modulation transformer 
and pi-tank capacitor (output) occupy 


part be- 
top shield 


nector 


space directly next to the rear lip, 
such that only 2% inches of the bot- 
tom are filled. Slide switches 8, and 
8S. locate on the bottom, at either 
side of the meter. This leaves a clear 
center section to accommodate the 
subassembly 


The four tubes and associated parts 
make up this subassembly, constructed 
on an aluminum bracket. The speech 
amplifier and modulator tubes are at 
the top, the r.f. and exciter tubes below, 


with RFC, between the r.f. sockets 
The bottom bracket lip extends to 
permit mounting the coils L, and Lz», 
and input pi-tank capacitor These 


parts are used to tie the subassembly 
to the main chassis Point-to-point 
wiring and short leads help keep the 
hookup simple and stable mechan- 
ically. 


Ten-Meter Operation 


In examining the r.f. lineup, the pos- 
sibility of ten-meter operation arose, 
and was found to be very easily ac- 
complished. A crystal in the 7 me 
range should be used. Coil L, can be 
adjusted to cover 14 mc. by unscrew- 
ing the coil slug. Likewise, L. will hit 
28 me. with its slug backed out. The 
final must then run straight-through, 
but by care in parts placement, it is 
quite stable under load at this some- 
what lower frequency It may be 
necessary to juggle the value of L, a 
bit to make the fina! load into certain 
antennas on ten, but otherwise the rig 
will cover the band nicely without 
changing its six-meter constants. By 
tuning the coils near the center of the 
band, frequencies can be shifted in 
either direction without any retuning, 
which makes the rig an asset for me 
bile or low power QSO’ing on ten 


Tuning adjustments are accessible 
from the bottom, and tuni.g up is 
simply a matter of peak’.g the two 


coils and then loading the final into 
the antenna. The avo broadcast whip 
loads nicely on «ix The final rf 
cathode shoul?’ be loaded to approxi- 
mately 40 .na., and the grid drive 
will rea? 2 or 3 ma. with normally 
active crystals 

4 carbon mike is used 
«ain is sufficient for 
with close-talking 
With a converter or 
on the common supply, send-receive 
changeover is done with one switch, 
S,. The rig is rugged and a pleasure to 
" y- 
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and the audio 
good modulation 
mike technique 
receiver running 


use 


A CASCODE TELEVISION BOOSTER 


RB, RY.RIO 


Fig. 1. Shown above is an external siew of the booster de- 
scribed in this article. On the rig) t the chassis is shown. 


N the very recent pas’, scientists 
| and engineers made t’.e statement 

that radio waves on the order of 
frequencies found in th’: television and 
frequency-modulation oands would not 
be received very we’: beyond the line 
of sight or approxi .nately fifty miles. 
But of course, ir. this day and age 
there are a vast umber of unbelievers 
who will try a’.ything and they went 
and o'stained good television 
reception anyway, considerably beyond 
what was vriginally thought to be the 
limit. T’’ reception from stations as 
far as 150 to 200 miles under good 
condi‘:ons and with proper equipment 
is «ot too unusual. However, most 
t'.nes, the receiving equipment in- 
cludes an effective booster. 

To be described here (and shown in 
Fig. 1) is a good TV booster that is not 
difficult nor costly to make. It 
cascode circuit. A pentode tube is hard 
to beat for gain, but is well known for 
its inherent internal The con- 
ventional triode circuits are low in 
noise content but are usually unstable 
without neutralization and do not have 
the gain of a pentode. The cascode cir- 
has high gain with low internal 
noise and maximum stability because 
of the characteristic low impedance of 


ahead 


uses a 


noise 


cuit 


the circuit that is obtained with the 
cathode coupling 3andwidth is very 
broad and thus, the booster does not 


sacrifice the audio for picture gain 

The described circuit was used in 
conjunction with several other popular 
brand boosters and a switching circuit 
so that the set and antenna could be 
quickly changed from one booster to 
another for several different types of 
signal and a comparison made. It com- 
pared very favorably to the commer- 
cial units 

The over-all schematic in Fig. 2 
shows all the necessary data for build- 
ing the booster, and Figs. 1 and 3 show 
the placement of parts. There is an 
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By HARDIN G. STRATMAN 
Build this low-noise v.h.f. booster using a cascode 


circuit. It is inexpensive and simple to construct. 


alternate method of that 
can be noted on the circuit diagram 
This entails using a jumper in place of 
L, and eliminating L, and C; com- 
pletely. The addition of L. and L, plus 


connection 


down the bandwidth slightly and oscil- 
lations may occur if the peaking is 
too sharp. The builder can try both 
methods and choose the one he desires 
as the change involves only a few 


C, increases the gain but tends to cut seconds (Continued on page 116) 
Fig. 2. Schematic diagram and parts list for the cascode booster. The dotted 
lines indicate an alternate circuit that may be used. The booster is in use 
with switch S, as set; in its other position the antenna feeds the set directly. 
Ri ae cs OuTPuT t 4 inPu" 
RECT. 2 
- > 
RECT I / 
, 
4 
= cr 
> 
= 
re; 
Ce—3 to 30 wuld. variable capacitor 
ne Lr~9 t. 218 on., ar cove, Ve" id. “ie be 
a Ro fween turns 
I m0 Le, Le —35 ¢. 218 on., air cove, Ve" id. “il be 
WTVAC fween turns 
Rr—82 ohm, Vy w. Tes le—7 «. #18 en., av cove, Ve" id, “idl be 
Rs, Re—470,000 ohm, Vy w. res. tween turns 
Re—I1 megohm, Vy w. res. le—3 +. 218 en., air core, Ve" id. “ie” be 


Re-——20,000 ohm, 1 w. res. 

Re 100 ohm, Vy w. res 

Rr—12,000 ohm, y &. res 

Re, Ro, Ru 2000 ohm, 10 w. wirewound res 
Ci, Ce—20/20 pfd., 300 v. dual elex 
Ce—20 puld. tubular ceramic capacitor 
Ca, Cs, Cr, Cue —.001 pid., 600 +. disc capacitor 
Ce, Ca, Cir 


<épacuor 


30 wuld. tubular coramn capacitor 


ween turns 
NEr—NE.-351 neon bulb 
Sr S pict. switch 


Seed p. du. lever switch 
Vim I 2ZAT? tube 
Rect.1, Recta-63 ma. selenium rectifier (Syl- 


vania type NA-3 oF equiv.) 
Chassie—T" « 6 «2 1," 
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By 
JAY STANLEY 


Part 2. Complete step-by-step tune up instructions for 
the TV color converter described last month, including 
hints for using a 3-gun tube instead of projectors. 


HIS article covers a step-by-step 
T vrccecture which will enable you to 

get the color converter described in 
the Decernber issue of Rapio & TELevi- 
SION News going. Essentially, it is a 
procedure which will get adjustments 
so close to the ideal that final, minor 
adjustments can be made with a color 
broadcast tuned in 

First, equipment. You'll need a good 
signal generator, one capable of tuning 
the 3.58 megacycle range with very 
little drift after the initial warmup 
Also needed are a v.t.v.m. fitted with 


an rv.f. probe, a standard service-type 
scope, and a sweep generator which 
will sweep from 1 megacycle to 5 


megacycles 

To begin with, align the black-and 
white TV chassis as close as possible 
to the ideal i.f. curve shown in Fig. 1A 
Be certain to avoid sharp corners on 
the i.f. response curve (Fig. 1B) which 
can introduce highly undesirable phase 
shift 

Next, make certain that the set 
receives black-and-white pictures 
through the color tubes. This will en- 
able you to determine that the Y chan- 
nel is working, and will allow you to 
get brightness, focus, and convergence 
of the three projection tubes in proper 
adjustment Unless the brightness 
controls, for example, are at some- 
thing like the proper level, color align- 
ment is virtually impossible 

Now, we're ready to start 

Connect the signal generator (with 
a 10-eafd. capacitor in series with the 
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“hot” lead) to the first video ampli- 
fier grid in the black-and-white set. 
Tune in a black-and-white picture, and 
make certain that the picture is in 
proper horizontal sync. Then, pull out 
an if. tube to keep any stray signals 
from reaching the video detector. Set 
the signal generator as close to 3.58 
megacycles as possible, preferably with 
crystal calibration. When you get it 
reasonably close to the proper fre- 
quency, you should see some indica- 
tion of color on the raster—-in the form 
of random streaks and shapes 

Now, pull out the 6U8 oscillator and 
reactance tube on the color converter 
chassis, and connect the v.t.v.m. with 
the r.f. probe to pin 5 of the color 
burst amplifier, V», 6CB6, and tune the 
burst take-off coil, Ls, for maximum 
Remove the probe. (Note: All parts 
numbers refer to Fig. 3 in the Decem- 
ber article.) 

Next, ground pins 1 and 2 of the 
6AL5 phase detector, V, Set the 
v.t.v.m. on the d.c (50- 
volt scale or higher), connect it to pin 
5 of the 6AL5, and tune T),, the 
phase discriminator transformer (both 
slugs), for maximum d.c. voltage 
When this is done, remove the ground 
from the 6AL5 pins 1 and 2 

Replace the 6U8 reactance tube, pull 
out the burst amplifier, Vs, and con- 
nect the voltmeter with probe to pin 7 
of the B-Y demodulator (Vs, 6AS6) 
Tune both slugs of the crystal output 
transformer, T,, for maximum reading 
You will that as tune the 


voltage scale 


notice you 


Adjusting the color converter does not 
require any special test equipment 
other than the standard TV test instru- 
ments, including a v.t.v.m. as shown. 


this coil 


primary ot (turning the slug 
clockwise) you will start toward a 
maximum reading, and then the 
lator will overload and stop oscillating 


oscil- 


Back the slug out a few turns from 
this point, and the oscillator will be 
stable. The secondary of the crystal 


output transformer will tun 
a normal peak. 

Now, connect the v.t.v.m. with probe 
to pin 7 of the R-Y demodulator (V;, 
6AS6) and tune the output trans- 
former of the 90-degree amplifier, 7's, 
ior maximum 

Replace the burst amplifier tube, and 
once again pull the 6U8 oscillator-re- 
actance Connect the sweep gen- 
erator (sweeping from 1 mc. to 5 mc.) 
to the grid of the first video amplifier 
tube in the black-and-white TV chassis 
Turn the chroma control, R», to mini- 


through 


tube 


mum, and connect the scope through 
a demodulator probe to the “hot” end 
of the chroma control. Tune the band- 


pass amplifier (V,) plate coils for the 
resonance curve shown in Fig. 1C. 
Markers should be provided by the sig- 
nal generator, still connected to the 
grid of the video amplifier in the 
black-and-white set 

Disconnect the 
leaving the signal generator attached, 
and replace the 6U8 tube 
At this point, it is a good idea to re- 
check for horizontal syne by tuning 
the black-and-white chassis to a TV 
broadcast 

For the next step, turn the chroma 
control full open and the signal gen- 
erator to maximum output (unmodu- 


sweep generator, 


oscillator 


lated). Carefully tune the signal gen- 
erator back and forth around 35 
megacycies, and you will observe a 
pattern of color bars shifting around 


on the raste You will notice that as 
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you approach the crystal oscillator fre- 
quency in the converter, this pattern 
will become a definite series of color 
bars, lying horizontally. As you get 
still closer to the exact frequency, you 
will note that the bars will become 
fewer and fewer, and finally disappear. 
The raster will assume an over-all 
tone of one color, which may even be 
simply an off-white. This indicates that 
the signal generator and the crystal 
oscillator in the set are locked to- 
gether. (If you cannot achieve this 
effect, that fact is evidence that the 
color syne section is not working 
properly.) Carefully note the exact 
dial reading on the signal generator 
for future reference. 

Now comes one of the most critical 
of all the tuning adjustments, so be 
very careful to do it exactly as de- 
scribed. Slowly tune the signal genera- 
tor to a lower frequency than that of 
the crystal. “Slowly” cannot be em- 
phasized too much, for there is real 
danger that you will pass right by the 
proper frequency. As you do this tun- 
ing, you will begin to see a series of 
color bars which move diagonally into 
a vertical pattern. If you tune slow- 
ly and carefully about this point, the 
signal generator will lock to the dif- 
ference frequency between the crystal 
and the horizontal sweep frequencies. 

Note carefully that as you tune be- 
low the crystal frequency there are 
quite a number of these “lock-in” 
points. Also, that the lower the fre- 
quency, the greater the number of 
bars. (The signal generator locks in 
at even multiples of the horizontal 
sweep frequency away from the crys- 
tal frequency.) Only the first lock-in 
point below the crystal frequency is 
the proper adjustment, and the only 
one which makes it possible to phase 
and align the color demodutlators. 

Keeping the signal generator locked 
to this point (as mentioned previously, 
the generator must be stable) the next 
step is to add the scope. Set the hori- 
zontal sweep in the scope to approxi- 
mately twice horizontal frequency and 
switch it for external sync. The sync 
is obtained by clipping a lead to the 
“hot” deflection yoke wire (over the 
insulation—no direct connection). 

Next, establish horizontal syne 
pulses by holding the lead to the input 
of the scope’s vertical amplifier close 
(again, no connection) to the horizon- 
tal output plate lead in the black-and- 
white TV set chassis. Set the horizon- 
tal gain and horizontal centering of 
the scope to put these “pips” on two 
of the vertical calibrating marks on 
the scope face. See Fig. 1D 

Now, clip the input of the scope’s 
vertical amplifier to the blue output. 
By carefully tuning the phase control, 
Cw, and the secondary slug of trans- 
former T;, you will be able to position 
the sine wave as shown in Fig. 1E. 
Note that the positive peak of the sine 
wave should fall halfway between the 
two previously established horizontal 
sync points (180 degrees) shown in 
Fig. 1D. 

Changing no 


settings, connect the 
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scope to the red output. Now tune the 
output of the 90-degree amplifier plate 
transformer, T,. Important, the posi- 
tive peak of the red output must fall 
exactly where the blue went through 
the zero axis, as shown in Fig. 1F. 
This establishes the all-important 90- 
degree phase difference between the 
R-Y and B-Y signals. 

Still changing no scope settings, con- 
nect the scope to the green output. Ad- 
just the red, green, and blue add con- 
trols (Re, Re, and Ry) to position the 
sine wave so that its zero axis crosses 
through the point 29 degrees to the 
right of the point where the blue was 
maximum positive. (See Fig. 1G.) 

Disconnect the scope, leaving the 
signal generator attached. On the 
screen you should have bands o* color 
running vertically. You should be able 
to adjust the phase control to get a 
pattern which is orange on the far left, 
blending into red, then blue, and final- 
ly green. When you have reached this 
point, you are ready to try a color 
broadcast! 

With the color signal tuned in, ad- 
just the plate coil, Ly, of the reactance 
tube to lock in the color signal. At 
this point, objects will become colored 

even though bananas may look blue! 
Then adjust the phase control, and the 
color gain controls, for the most na- 
tural coloring in the picture. Once 
the color gain controls are set proper- 
ly, correct coloring can be obtained 
by using the phase control only. This 
is the external color control available 
in some form on all color TV sets. 

The chroma contro! affects the sat- 
uration of color, and is set to the 
taste of the individual viewer. One 
caution: if this control is set too high, 
the picture becomes garish and very 
grainy. 

Just one more thing. The delay line 
may need some adjustment. This can 
be done by observing the color picture 
If the color information seems to fall 
to the right-hand side of the black-and- 
white image, the delay line is too short. 
However, if you have made it 22” long, 


Fig. 1. Oscilloscope wavel 

during the various steps of the tune up 
procedure as described in the text. (B) 
is an incorrect wavelorm to be avoided. 


the color will probably fall very slight- 
ly to the left of the black-and-white 
image. Trim the line a few turns at a 
time until the color picture and the 
black-and-white picture are perfectly 
superimposed, 


3-Gun Tube 


Either the 3-unit projection arrange- 
ment or a single projection unit with 
a color wheel provide the simplest 
way to get going with your color con- 
verter. However, if you desire to use 
a 3-gun tube, the RCA tri-color kine- 
scope is available at some parts dis- 
tributors, and here is the data you'll 
need. 

First of all, because of the unequal 
phosphor sensitivity of the 3-gun tubes, 
it is necessary to make a slight change 
in the Y signal adding matrix to sup- 
ply the unequal video drive required 

(Continued on page 153) 
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Fig. 2. Addi- 


tional circuitry 
that must be 
included in the 
converter when 
it is used with 
a three-gua 


color TV tube. 
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Details on a home-made output transformer which is used in 
a crossover circuit which does not require added inductance. 


HE crossover system to be de- 
T serine in this article was designed 

by the author and features high- 
fidelity output. The inductive portion 
of the system has been made a func- 
tion of the output transformer. Trans- 
fer is the result of the transformer’s 
tendency to maintain power level out- 
put 

The output circuit consists of two 
4-ohm secondary windings with the 
end of one winding cenmnected to the 
beginning of the second winding, form- 
ing a center tap for the network. One 
secondary has the tweeter’s 4-ohm 
voice coil connected in series with a 
32 wfd., 117 volt a.c. capacitor, C, (a 
Mallory motor-starting type, PS3210 
at about two dollars). The woofer's 


Fig. 1. (A) Circuit diagram of the author's 
crossover system. (B) Details for winding 
the transformer used in system. See text. 


wOOren 
vec 


is connected to the 
other secondary. Both voice coils have 
15-ohm, 5-watt wirewound resistors 
in series with them. Normal operation 
is with both resistances cut out (zero 
resistance). These resistances, how- 
ever, permit a setting that will dis- 
tribute the highs and the lows as de- 
sired by the listener and also prevent 
the tweeter from blasting by cutting 
its power input 

Fig. 2 shows the crossover curves 
with the added bass boost obtained by 
feedback from the primary taps to the 
screens. This bass boost compensates 
somewhat for the natural fall-off 
curve of the human ear at low fre- 
quencies. This bass boost can be elim- 
inated, if desired, by transferring the 
screens (terminal 4 in Fig. 1A) to the 
“B+” center tap or using an untapped 
primary transformer 

The system is designed around a 
pair of 6V6 tubes but is applicable to 
any other type tubes. Output is a 
clean 10 watts with 300 volts of “B+.” 
The d.c. input to the two tubes is 60 
ma. which is well below their 90 ma. 
rating. Distortion is less than 3 per- 
cent from 15 to 10,000 cycles of sine- 
wave input. All readings shown on the 
curve of Fig. 2 were taken at a con- 


4-ohm voice coil 


Fig. 2. 


Crossover curves with added bass boost i 


By CHARLES E. DIEHL 


Registered Professional Engineer 


stant voltage level input, chosen to 
give a maximum 2 watt output at the 
bass peak. 

The transformer is hand wound on 
a core with a 2-square-inch cross-sec- 
tion and a 1-square-inch window. The 
iron core weight is 3% pounds and 
laminations are 14 mils thick. Less 
core weight will not register the lows 
and thicker laminations will not reg- 
ister the highs. The core would 
have been one with laminations 7 mils 
thick but these are not easily obtained, 
at least to the author’s knowledge 

The primary consists of 1500 turns 
of No. 32 Formvar wire each side of 
the center tap with the two screen taps 
at 300 turns each side of the center 
tap giving 6000 ohms impedance to 
the plate of each tube. The layout is 
as shown in Fig. 1B. The primaries are 
wound by winding two halves on a 
divided spool, each half being wound 
from the center tap outwards to make 
equa] amounts and resistance of wire 
for equal tube load and to build out- 
put voltage rise equally both sides of 
center. To keep the two winding 
halves in the same direction, they must 
be wound in opposite directions. This 
will result in the same directional 
winding just as if the two halves were 
wound continuously and one over the 
other. This latter method 
used, if desired, ‘although it 
troduce some _ additional 

(Continued on page 
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SERVICING 
fx 
COLOR TV 


By 
MILTON S. KIVER* 


View of the new RCA 28-tube, 21-inch 
color TV receiver. Note the absence Part 1. Large screen color TV is here now! Here are 
of a fieid neutralizing coil around 

the outer edge of the color tube. 


servicing techniques based upon experience with the 


commercial color TV receivers on the market today 
N A PREVIOUS seri ick 


on. Both use electron guns to de elop to that portion of the 
we investigated the basic operating 


receiver which 
inning bean and phosphor creens dealt with that particulal ignal alone 
convert this electrical energy into For « cample ippose we found the pic 
ers, using typical circuits taken from ight 
receivers which have been exhibited to 
the public. All this has been, in a sensé¢ 


a forerunner for the job that the el 


principles of color television recei 


On the other hand, the cok ture normal, but the sound either di 
een must present three colors |} torted or missing. Then we would start 
lace of one and its struc il Vi f at the ound-video separation point and 


red accordinyly proceed along the path followed by the 
ice technician will have when color sets In the 


are placed in the hands of the public in ich 
quantity——the job of servicing these re 


remaining rece} r¢ i} ) } ntil it reached the loud 


as the r.f ection ( ; In every color receiver which 


nplifiers the sound sy ! } ‘ ha been nov to dats ound and 


ceivers and of nursing them back to parators the ag rn the veep deo signa eparation occurred either 


E od operating condition ections both receivers Ise ibstan im the ist aeo bf stawe ol in the 


rhe color teievision receiver, we ha tially the same circuits Differences deo second detector All set operat 


en, contains many more circuits than 
a black-and-white receiver. This dos 
not necessarily infer that color sets will 
be proportionately more difficult te 
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Fig. 1. Comparison of the block diagrams 
of a color and a black-and-white TV set. 
(A) is the monochrome set; (B) is the col- 
or receiver with the shaded boxes repre- 
senting those sections not found in (A). 
ol 


others, would more or less indicate that 
the trouble was confined to a specific 
well-defined section of the receiver and 
all subsequent tests should be directed 
toward this section 

Mention has already been made of 
the procedure to follow if the sound 
only is affected. This is exactly the 
same approach that would be taken in 
a monochrome receiver. Concerning 
trouble in the picture, the first thing to 
do is find out whether it is the raster 
which is at fault or the video signal 
To perform this test, switch the set to 
a channel which is not being used. With 
the contrast control turned completely 
counterclockwise and the brightness 
control set at mid-position, a raster 
should be obtained which is more or 
less gray in appearance and which com- 
pletely covers the screen. If this con- 
dition is observed, then we know the 
following facts concerning the receiver : 


1. The picture tube has been prop 
erly adjusted insofar as purity and con- 
vergence are concerned. (We are re- 
ferring here to the tri-gun color tube 
using a shadow mask.) 

2. The deflection systems, vertical 
and horizontal, are functioning normal- 
ly, producing the required beam sweep 
and the correct amount of high voltage 

3. The convergence circuit, with its 
amplifier and wave shaping networks 
can also be presumed to be operating 
satisfactorily. 

Now suppose that you have inspected 
the raster and found it to be OK. How- 
ever, when you switch to a channel 
transmitting black-and-white pictures 
you obtain an image which is color 
tinted, say yellow. Since the signal is 
a monochrome one, you know that th: 
color sync section and the chrominance 
circuits are inoperative. Therefore, the 
trouble could not exist in these stages 

To find the source of the trouble, let 
us examine the video section of a typi- 
cal color receiver. This is shown in 
Fig. 2. The Y or monochrome signal 
travels from its detector through a 
cathode follower and then a video am- 
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Fig. 2. The video section of a 
color TV receiver. Only the rath 
of the Y signal is shown here. 
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plifier. Beyond this is the matrix, and 
if we continue to follow the Y signal, 
we see that it enters the matrix and is 
distributed equally to each of the color 
adder stages. This means that the red, 
green, and blue amplifiers will each re- 
ceive equal amounts of the Y signal 
anc if nothing happens in any of these 
sections, then each of the grids in the 
color picture tube should receive the 
proper amount of voltage to produce a 
black-and-white picture. (Note that we 
do not say each should receive the same 
amount of Y signal voltage. Actually, 
in most tubes, the red grid will receive 
more voltage because of the lower effi- 
ciency of the red phosphor. Whether 
this condition will always be true de- 
pends upon the progress made in de- 
veloping more efficient phosphors. ) 

Up to the matrix or distribution point 
of the Y signal, all segments of the sig- 
nal are kept together. Furthermore, 
nothing in the video detector or Y video 
amplifier can affect one color on the 
screen and not the others. It is only 
after the Y signal is divided among the 
red, green, and blue amplifiers that 
trouble in picture coloring could arise 
This would occur if something prevent- 
ed one of these sections from function- 
ing normally. In the present instance 
we indicated that the picture had a 
yellowish overcast. The job, now, is to 
determine which section contains the 
defect. 

There are several! possible approaches 
to this problem. One would be to remove 
all of the 6CL6 color video amplifiers 
This would remove the picture com- 
pletely from the screen. Then reinsert 
one of the tubes, say the red video tube 
The picture on the screen should be 
completely red. If it is, then this tube 
can be removed and the blue video am- 
plifier tube inserted in its socket. The 
same picture should appear on the 
screen, only this time colored com- 
pletely in blue. For the final test, re- 
move the blue amplifier tube and in- 
sert the green video amplifier tube. The 
image now should be green. Failure of 
any one of these colors to appear at all 
or in sufficient strength would indicate 
that the trouble existed in its section 
In the present instance, it was the blue 
section which was at fault. The green 
and the red voltages, reaching the pic- 
ture tube, combined to produce a yel- 
lowish image. 

The same solution can be achieved 
much more quickly if the service tech- 
nician is familiar with the principles of 
additive color mixing. For example, red 
and green will produce mixtures rang- 
ing from orange to yellow. Green and 
blue will produce cyan; red and blue 
will give us magenta. The same facts 
are indicated on the chromaticity dia- 
gram (Fig. 3) and, to a more limited 
extent, on the color phase diagram 
(Fig. 4). 

Here is how we would employ the 
chromaticity chart to help us locate 
the defective section in the case history 
just discussed. Since the predominant 
color on the screen was yellow, we 
would locate the general area occupied 
by yellow on the chromaticity diagram 
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See Fig. 3. Now, with your finger at 
this point, trace out a straight line to 
white and beyond this, to blue. Blue is 
the complementary color of yellow 
since blue added to yellow will produce 
white. Thus, blue is obviously missing 
from our picture and investigation of 
the blue channe! is indicated 

The complementary color of cyan or 
bluish-green can be found in a similar 
manner. Place your finger on the area 
marked “bluish-green” and move it on 
a line through white. The color you 
meet on the opposite side of white is 
among the reds, hence red is the vom- 
plementary color of cyan. For ma- 
genta, or reddish purple, the comple- 
mentary color is green. 

The same information is contained in 
the color phase diagram of Fig. 4. Yel- 
low is located between red and green. 
Also, blue is at the opposite end of the 
yellow line, this being the position of 
the complementary color. The same 
procedure applies for other colors. 

Thus, being familiar with color mix- 
ing is especially helpful to the color re- 
ceiver technician. In fact, it is a good 
idea to have a chromaticity chart and 
a color phase diagram pinned up over 
your workbench for quick reference. 

The statement was made that the 
receiver should be checked on a black- 
and-white picture before any check is 
made on color. This can be done even 
when receiving a color broadcast by 
disabling the color section of the set 
by removing the bandpass amplifier 
tube. This will prevent the color signal 
or the color burst from reaching the 
color syne or chrominance sections and 
actuating them. The result will be a 
black-and-white picture. 

When a receiver gives normal! indi- 
cations on the raster test and with a 
black and white signal, then we know 
that in addition to the sections previ- 
ously listed as being normal, we can 
now add the entire “Y” channel, plus 
the matrix, plus the color video ampli- 
fiers that follow the matrix. As the 
reader can well appreciate, this repre- 
sents a fair-sized section of the set. (It 
is possible for the delay line to be de- 
fective and escape disclosure with the 
tests prescribed. More on this in a suc- 
ceeding article.) 

A precise method of determining 
whether each of the color video ampli- 
fiers is operating as it should is to 
measure the gain of each section. The 
check can be made by using a low-fre- 
quency signal generator and an oscillo- 
scope. A frequency around 50 ke. is 
satisfactory. Connect the generator to 
the control grid of the red video ampli- 
fier (Fig. 2) and connect the vertical 
input terminals of the oscilloscope be- 
tween the red grid of the picture tube 
and ground. Turn all the equipment 
on and adjust the signal generator until 
the 50 ke. sine wave appears on the face 
of the scope screen. Measure the peak- 
to-peak value of this wave after it has 
been adjusted to a suitable height on 
the screen. The measurement may be 
made with the scope only if such a fa- 
cility is avaiiable or an external! voltage 
calibrator me / be employed 


Fig. 3. Chromaticity chart being used to 
find the complementary color of yellow. 
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Fig. 4. A color phase diagram, such as 
shown here, may be used to find comple 
mentary colors for servicing applications 


Now transfer the scope to the control 
grid of the 6CL6 video amplifier and 
measure the peak-to-peak value of the 
applied signal. This figure, divided into 
the previous figure, will give the over 
all gain of the entire video system. If 
the manufacturer furnishes this in 
formation then a precise check can be 
made of the operating conditions of 
these amplifiers 


Raster Colored 


Thus far we have assumed that the 
raster is a normal gray when observed 
by itself, without the presence of a pic- 
ture. It is possible that this will not 
occur and that the raster, when viewed, 
will be colored or tinted. Let us see 
under what conditions this can occur 
and what can be done to correct it 

The components which affect or gov- 
ern the shading or coloring of a raster 
(and subsequently, the coloring of a 
picture) are the purity coil, the elec- 
tron guns, the voltages on each elec- 
tron gun, and the d.c. and dynamic cen- 
vergence controls, Let us consider each, 
in turn 

The purity coil is mounted near the 
base end of the picture tube und its 
purpose is to guide the electron beam 
from each gun to the correct color dots 
That is, the green beam (i.¢., the beam 
from the green gun) should strike only 
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Fig. 1. Over-all view of the “Electronic But- 
ler.” It is built on a Masonite “chassis” which 
is mounted on one of the cabinet covers. 


HE disadvantage of a porch light 

is that it is usually oft when you ar- 

rive home after dark. The switch be 
ing indoors, makes it necessary to get 
inside to turn it on, at which time it is 
no longer needed. After much strug- 
gliing to find the keyhole in the dark, 
the author decided to build an elec- 
tronic device to turn the light on from 
the outside and keep it on long enough 
to get indoors, then turn it off auto- 
matically 

The basic requirement for any elec- 
tronic servant in the author's home is 
that it doesn’t eat when it isn’t work- 
ing. With this requirement in mind, 
the idea of the “Electronic Butler” was 
conceived and brought into being on 
the workbench 

In the author's home, one “Butler,” 
stationed at the front door, controls 
the light for guests when they arrive 
and depart, and is operated by a 
switch-mat. Another one was installed 
at the back door for the convenience olf 
the family, and operates from a push- 
button outside the door. The time 
cycle is sufficiently long to see to get 


Fig. 2. 


Graphic representation of timer operation. 
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By JAY J. LUCAS 


The timer described is unique in that although it employs 


a filament-type tube, it consumes no power when not in use. 


The device will turn an outside light on or off as desired 


or may be adapted for other electronic control applications. 


into the house, to the car, or the street, 
before the “Butler” turns the light off 
Time delay begins after releasing the 
button or stepping off the switch-mat. 
The timer does not interfere with nor- 
mal use of the light switch. 

The circuit employed in the “Elec- 
tronic Butler” is appropriately called 
a “suicide circuit” because the device 
kills itself at the end of its cycle, fila- 
ment power being supplied through its 
own plate circuit relay. When the time 
delay causes the relay to drop out, the 
filament circuit opens and the “Elec- 
tronic Butler” “drops dead.” 

Besides its suicidal tendencies, the 
circuit differs from most conventional 
electronic timing devices by having its 
grid bias begin at zero, increasing to- 
ward cut-off with time. Usual practice 
is to start the timing cycle with the 
tube biased at or beyond cut-off, allow- 
ing the charge on the RC network to 
leak off, with return to predetermined 
conductivity ending the cycle. 


Starting relay is closed for | sec. 
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Rapid take-off with a cold tube is 
obtained by applying an “accelerating 
voltage” to the filament, returning the 
voltage to normal when the tube con- 
ducts sufficient current to close its 
plate relay. Voltage for the RC time- 
delay circuit is obtained from a sele- 
nium rectifier connected at an appro- 
priate point on the filament dropping 
resistor. Operation is started by a re- 
lay and is self-sustaining during the 
time cycle. 

In view of the possibility that some- 
one might press the button only mo- 
mentarily, a quick-heating tube was 
needed to insure fast take-off. A logi- 
cal choice lies among the several bat- 
tery power pentodes capable of han- 
dling sufficient current to operate the 
plate relay. The author uses a 3A4, 
although a 3Q4, 3S4, or 3V4 could be 
used with appropriate changes in the 
filament dropping resistor 


Circuit Description 

Elec- 
The 

operates from the 


The circuit diagram for the 
tronic Butler” is shown in Fig. 3 
starting relay, Rl, 
doorbell transformer and is connected 
to the doorbell wiring When the 
timer is idle, the a.c. line voltage ap- 
pears at one of the open contacts of 
this relay, through the normally-closed 
contact on the plate circuit relay, RL. 
Closing the starting relay applies line 
voltage to R,-R.-R, at a point selected 
to apply accelerating voltage to the 
tube filament. This causes the tube to 
conduct quickly, closing the plate cir- 
cuit relay which transfers the line volt- 
age to the end of the line dropping 
resistor, reducing the filament voltage 
to normal. The other contacts on RL, 
ground the grid of the control tube, 
preventing C, from charging until the 
starting relay is released. It is also 
used for recycling the timer during 
operation 
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The time delay begins as soon as RL, 
Bias on the control grid is 
developed across C;, with R, limiting 
the charging rate. Charging voltage is 
supplied by a reverse-connected sele- 
nium rectifier which is connected to 
the filament dropping resistor at a 
point approximately 15 volts from 
ground. As capacitor C, is charged, 
increasing bias on the control grid de- 
When suffi- 
cient bias has developed, the plate cir- 
cuit relay opens, disconnecting the line 
voltage from the filament dropping re- 
At this point, the “Butler” has 
“hung itself’ and the circuit is again 
idle 

The operation of the timer is shown 
graphically in Fig. 2 

The timer may be recycled during 
operation without re-applying the ac- 
celerating potential. Closing RL, be- 
fore the circuit has reached the end of 
its cycle merely discharges C, so that 
the bias build-up must be repeated. R 
current limiter to prevent 
arcing at the contacts of the starting 
relay. 


is released 


creases the plate current 


sistor 


acts as a 


Construction 
The method of construction is easily 
seen from the photograph, Figs. 1, 5 
and 6. All parts are assembled on a Ma 


sonite hardboard sub-panel measuring 
3% x4% inches which 
flanges on a Bud 2x4x5 inch utility box 
After construction has been completed 
the sub-panel is centered on one of the 
1 


just clears the 


ix5 cover plates using inch spacer 
The lugs on the tube socket 
panel 
thin piece of insulating material should 
be fastened to the metal panel under 
the tube socket to prevent accidental 
short-circuiting 


should be 


bent so as to clear the and a 


The exact location of the parts will 
be determined by the size of the parts 
and they will t 
carefully in order to fit into the 
provided. All parts should be mounted 
before wiring 
nals on the components will serve as 
tie points for most of the wiring. Ca 
pacitors CC, Cs, and 


used have to he placed 


spact 


is started, as the termi 


resistor Rs are 


Fig. 5. 
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The “Electronic Butler” with the cover removed. The red 
and black wires from the BX cable terminate at relay terminal. 


mounted between studs made from 
small brass machine screws installed 
through the insulated sub-panel. The 


feedthroughs to 
circuit to the tube 


also serve as 
connect the RU 
socket 

The line dropping resistor R,-R-R, 
is made up of three 500-ohm, 10-watt 
adjustable resistors which are mounted 
Setween brackets as shown in the pho- 
tographs. (Note: in case 
mentioned earlier 
resistors must be 


Adjustment 


When wiring has been completed, R,- 
R.-R, should be adjusted for 


studs 


othe tubes, 


are used, 1000-ohm 


used) 


correct 


operating conditions. Preliminary set- 
tings are shown in the diagram and 
may be set with an ohmmeter, but 
final adjustment should be made with 


the device in operation 
accomplished by 
tronic Butler” in a 


This is easily 
putting the “Elec- 
“straight jacket” to 


keep it from “committing suicide.” For 
adjustment of the accelerating poten- 
tial, RL, should be blocked open to pre- 
vent line voltage transfer to the nor- 
mal voltage contact. Voltage is then 
applied by closing the starting relay 
After adjusting the accelerating volt- 


age tap for 5 volts across the filament 
RL» should be unblocked. The normal 
filament voltage and bias may 
now be adjusted by blocking RL, closed 
to keep the timer in cycle for a 
longed time 
to provide 


taps 


pro- 
The bias tap is adjusted 
20 volts d.c. at the 
of the bias supply, and the 
adjusted for 2.5 volts 


0 itput 
filament tap 
This will be an 
a.c. voltage 

Values of R, and C, were chosen to 
provide approximately 90 seconds de 
lay with 20 volts input. The length of 
the cycle will depend on the bias volt 
age and may 
minutes by 


be adjusted for up to 4 


reducing the bias voltage 


If a longer delay is desired, C, should 
be changed to a higher capacity, rather 
than increasing the value of R Any 
substantial increase in R, would limit 


the charging current to less 
leakage through C 


charge 


than the 
thus preventing a 
from accumulating on the RC 


Fig. 6 
and Ry. AR 


500 ohm, 10-watt ad). wirewound 
Re—100 ohm, Vy w. re 

R 1.5 megohm, Vy w. res 

Cy, Ca, Ce 25 pwfd., 30 +. elec 
RlLi—D.p.da., 6 ¥. a4 
RL D.pda., 
SR 20 ma. selenium rectifier (author used «4 

Federal 10044 +, 100 ma. unit) 


capacitor 
relay 
2500 ohm plate-crcuu relay 


Vy 3A4 tube (see note) 
Fig. 3. Complete schematic of “Electronic 
Butler.” Circuit is of “suicide” type and 


draws no current when device is inoperative. 
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Fig. 4. Power line wiring arrangement. Op 
eration of the unit is basically such that 
it connects to the 117-wolt line through a 
relay from the black wire to the red wire 
of the 3-wire BX cable. This puts 117 volts 
across the exterior light. The outdoor light 
can be controlled manually by means of 
the s.p.s.t. “Manual Switch.” This 
matically shunts out the “butler 
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Three resistors (mounted on bracket at right) are R,, R 
is on 


top to facilitate bias voltage adjustments 
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Two views of the 18-watt amplifier. The ampll- 
fier and power supply are built on same chassis. 


VER the years there have been nu- 
0 merous “fashions” in audio ampli- 
fiers. To name a few, past and 
present, there are the Loftin-White, 
power pentodes, beam tetrodes, AB 
triodes, 6AS7G's, the Williamson, and 
variations on the Williamson. Some 
of these amplifiers represent or repre 
sented good engineering and others do 
or did not, Since the assessment of the 
worth of an amplifier is, to a great 
extent, subjective, it is perhaps a mat- 
ter of some woncer that the general 
level of engineering has been so high 
Anyone who has been in the radio serv- 
ice business can testify that about 99% 
of the customers believe that 
radios have “wonderful tone” 
they are 4-tube a.c.-d.c 
magnetic speakers. An analysis of the 
contemporary literature divides the 
amplifiers described into several class- 
es, of which the two largest are: (a) 
the ones “completely free of engineer- 
ing,” which are described by the builder 
as sounding very good but which are 
accompanied by no measurements to 
indicate the results achieved, and (b) 
the overly complicated types with such 
features as multiple feedback loops 
phase inverters, and 
other elaborate features which are ad- 
vocated as the only way to achieve 
high fidelity. Many of the more com- 
plicated circuits are also unaccom- 
panied by data to indicate their advan- 
tages over the simpler circuits, and 
sometimes an analysis of the circuit 
will indicate that the advantages are 
not present 
It seems timely to dispel some of the 
superstitions which make for over- 
complicated, over-expensive, and poorly 
engineered amplifiers. This amplifier 
was developed to show that a little 
engineering can replace a lot of com- 
plexity. Its over-all performance will 
equal or surpass that of most of the 
more complicated circuits; the output 
tubes are operated at conservative 
voltages requiring a less expensive 
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Triodes vs. pentodes—the old controversial question. Here 
is the author's answer to the problem. The article also 
includes construction details on an 18-watt amplifier. 


power supply and giving 
more stable tube life; it is quite stable; 
and it has no critical adjustments 
which must be made regularly if it is 
to operate properly 

It is widely believed that only triodes 
make good output tubes. This was, to 
a great extent, true before the days of 
inverse feedback, but it certainly is 
not true today. Power pentodes were 
rightly accused of having more high 
order distortion than triodes. This can 
be judged by inspection of the charac- 
teristics of typical triodes and pen- 
todes. The tube characteristics shown 
here were taken from the RCA “Tube 
Handbook HB-3,” and are included in 
this article by permission of RCA. Fig 
1A shows two load lines plotted on the 
characteristics for a 6L6 triode con- 
nected. As we proceed along either 
load line from 0 volt to —45 volts, we 
see that the change in plate current or 
plate voltage for each 15 volt incre- 
ment in grid voltage decreases as the 
grid voltage becomes more negative. If 
we then plot a curve of plate current vs 
grid voltage and develop the result of 
a sine wave fed into the grid circuit, 
we see that one-half of the sine wave 
is somewhat flattened, which is an 
indication of even harmonic distortion 
Fig. 1B is such a plot for the triode- 
connected 6L6. In Figs. 2A and 2B we 
see a similar development for a 6K6 
pentode. In this case the sine wave 
appearing in the plate circuit is flat- 
tened on both peaks, which indicates 
odd harmonic distortion. Figs. 3A and 


longer and 


3B show that the output of a single 
6L6 tetrode contains mainly even har- 
monics like those produced by a triode 
With triodes, pentodes, or tetrodes, 
the operation of two tubes in push-pull 
tends to cancel the even harmonic dis- 
tortion. Fig. 4A shows that the grid- 
to-plate transfer characteristic of 
push-pull 6L6’s is so straight that no 
curvature can be detected. As a con- 
firmation, the RCA “Tube Handbook” 
states that push-pull 6L6’s class A will 
give 18.5 watts output at 2% harmonic 
distortion. There are no receiving tri- 
odes which equal this performance 
Beam tetrodes, like pentodes, have a 
high plate resistance which is unde- 
sirable when the amplifier is being used 
to feed a variable impedance load such 
as a speaker system; however, a very 
small amount of inverse feedback will 
reduce the output impedance to that of 
a triode. Fig. 4B shows the result of 
applying 1/15th of the output of a 6L6 
as inverse feedback. This would amount 
to about 6 db for a normal load im- 
pedance. The slope of the lines shows 
that the plate resistance has been re- 
duced from about 25,000 ohms to about 
1750 ohms. If the feedback is applied 
to some electrode other than the screen 
grid, it will not reduce the maximum 
output of the stage. At the same time 
that the inverse feedback reduces the 
output impedance, it also reduces the 
distortion. We now have an output 
stage with lower distortion, lower out- 
put impedance, and higher plate effi- 


ciency than a triode output stage 
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This inverse feedback sounds so good 
that it might seem that we couldn't get 
too much of it. This would be true if 
the feedback always remained inverse, 
but at the extreme frequency ranges of 
the amplifier there may be an 180° 
phase shift in the amplifier which 
causes the feedback to be positive, 
which can cause oscillation. To avoid 
difficulty resulting from this phase 
shift, we need the opposite of the situ- 
ation that we would desire if we were 
designing a phase-shift oscillator. 

In a phase-shift oscillator it is the- 
oretically impossible to get oscillation 
with one or two RC network stages 
Fig. 5 shows vector diagrams for 3- 
and 4-stage phase-shift networks. As 
can be seen from Fig. 5, as the number 
of network stages is decreased, the loss 
of the network at the 180° phase-shift 
frequency is increased and it becomes 
more difficult to sustain oscillation. It 
can also be seen that the gain required 
for oscillation is at a minimum when 
the phase shifts of the stages are iden- 
tical. Since we wish to avoid oscilla- 
tion we should have the minimum num- 
ber of stages within our feedback loop, 
and these stages should have different 
cut-off frequencies 

For numerous reasons it is most de- 
sirable to use a push-pull output stage 
Push-pull stages greatly reduce even 
harmonic distortion, they cause less 
feedback through the plate supply sys- 
tem, and there is a variety of excellent 
output transformers available to use 
with push-pull stages. Because there is 
a large price differential between the 
20-watt size of transformer and the 
next larger size in most manufacturers’ 
lines, and because 20 watts is more 
than adequate for home use, we may 
put a limit of 20 watts on the output 
of our amplifier. Next, we should con- 
sider the most economical means of 
producing about 20 watts at low dis- 
tortion. As mentioned previously, a 
pair of 6L6's will give 18.5 watts out- 
put with a 300-volt power supply. This 
output cannot be equalled by any tri- 
ode circuit without going to AB, oper- 
ation—push-pull parallel connection 
requiring a high current power sup- 
ply—or to special tubes requiring more 
expensive high voltage power supplies 
For these reasons push-pull 6L6's ap- 
pear to be the best choice for our am- 
plifier. 

In order to drive a push-pull stage 
from a single-ended input we must 
have some type of a phase inverter 
For this purpose we choose a tube be- 
good input transformers are 
quite expensive and transformers con- 
tribute excessive phase shift at fre- 
quency extremes. It is also necessary 
to have a voltage amplifier to produce 
enough gain to drive the output stage 
from the voltage available from the 
usual preamplifier and tone contro! 
system, and to build up gain to be re- 
duced by inverse feedback. We need 
about 15 volts r.m.s. to drive one 6L6 
The usual types of phase inverter have 
a gain of about unity from grid-to- 
plate, so we will also need about 15 
volts r.m.s. to drive the phase inverter 
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Fig. 1. 


(A) Two load lines plotted on the characteristics of a 616, 


(B) The transfer 


characteristic of a 6L6 triode, 4000 ohm load. Courtesy of Radio Corp. of America. 
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Fig. 2. 


(A) Characteristics for 6K6 pentode. 
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(B) Transfer characteristics, 7500 ohm 


load. Note sine wave is flattened at the peaks, indicating odd harmonic distortion. 


If we precede the phase inverter by an 
amplifier stage with a gain of 50, it 
will require 0.3 volt r.m.s. to drive the 
amplifier to full output. If we then 
allow for the gain reduction o° 20 db 
to permit that amount of inverse tced- 
back, we will need 3 volts r.m.s. to 
drive the completed system to full out- 
put. This 3 volts is well within the 
capabilities of most input amplifier 
systems 

Fig. 12 is the schematic diagram of 
the completed amplifier and associated 
power supply. A pentode was chosen 
as the voltage amplifier because with 
a pentode it was possible to achieve 
about twice as much gain as with a 
triode. A 6SH7 was selected from the 
many types of tubes tried for this pur- 
pose because it gave the required drive 
voltage with low distortion, and be- 
cause it was less critical in regard to 
the adjustment of screen voltage for 
lowest distortion. The 6SH7 is coupled 
to a 6SL7 phase inverter by a step cir- 
cuit, which gives 6 db attenuation and 
almost no phase shift at very low fre 
quencies 


This circuit has an advantage ovet 
direct coupling in that more favorab) 
d.c. voltages can be applied to the 
voltage amplifier and the phase in 
verter, and in addition it inserts 6 db 
attenuation at d.c. and at 
frequencies. It is superior to straight 
RC coupling in that the phase shift is 
very low at low frequencies 

The split-load phase invertcr was 
chosen as the circuit which would give 
the least phase shift at both very low 
and very high frequencies. It also has 
the advantage of contributing very lit- 
tle distortion because of the Irrge 
amount of current feedback produced 
by the cathode half of the load. To 
produce a favorable a.c. to d.c. load 
ratio, and to maintain balanced drive 
at high frequencies, 22,000 ohm 
resistors are used in the 6SL7 plate 
and cathode circuits. The two halves 
of the 6SL7 are operated in paralle| to 
furnish sufficient current to these low 
value resistors, 50 ohm resistors aré 
connected between the grids and lx 
tween the plates of the 6SL7 to prevent 
parasitic oscillations 
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Fig. 3. 


(A) Characteristics of a single 6L6 tetrode. 
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(B) Transier characteristic. 2500 


ohm load. Output contains principally even harmonics similar to those in Fig. 1. 
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Fig. 4. 
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(A) Grid-to-plate transfer characteristic of push-pull 6L6’s. (B) Curve ob- 
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tained when 1/15th of the 6L6's output is applied as inverse feedback. See article. 


One set of recommended conditions 
calls for operation of the 6L6 plates 
and screens at 270 volts. Adding 25 
volts for cathode bias we then require 
295 volts from the plate supply system. 
A 375-0-375 volt transformer with the 
rectifier operated into a choke input 
filter will give approximately this volt- 
age. The choke input system gives very 

Fig. 5. Vector diagrams of a 3- and 4- 


stage phaseshift network and cir. 
cult diagrams of the networks involved. 


good regulation thus obviating the ne- 
cessity for an elaborate method of reg- 
ulating the output tube screen voltage. 
This superior regulation also reduces 
the undesired feedback of low fre- 
quency energy from the output stage 
to the early amplifier stages through 
the plate supply. 

Although the handbook specifies a 
125-ohm cathode resistor for class A 
6L6's, the distortion at medium output 
tevels is considerably reduced by in- 
creasing this resistor to 250 ohms. A 
metering circuit is provided to check 
the balance of the 6L6 cathode cur- 
rents. This is used to determine when 
one or both of the output tubes should 
be replaced. If more than 0.1 volt is 
indicated between the two cathodes 
the condition of the output tubes 
should be checked. The two cathodes 
were individually bypassed because it 
was found that leaving even the 10- 
ohm resistors unbypassed increased 
the distortion in the output. 

The photographs on the first page of 
this article show side and bottom views 
of the unit. The power supply and the 
amplifier are built on the same chassis. 
Using a reasonable placement of parts, 
there should be no difficulty from put- 
ting these two units close together. 


‘ 


The hum in the output of this unit is 
less than one millivolt across 16 ohms. 
Oil-filled paper filter capacitors were 
used because they were available very 
cheaply in surplus stocks. If they are 
replaced by electrolytics, each section 
should probably be increased to 20 ufd. 
In addition to the test jacks for the 
output tube cathodes, there is a test 
jeck to measure the screen voltage of 
the 6SH7. A high resistance or vac- 
uum-tube voltmeter should be used to 
read this voltage which should be set 
to approximately 70 volts 

The finished amplifier was adjusted 
for good square-wave response at 10 
ke. This required a 220 uufd. capacitor 
shunted across the 10,000 ohm feed- 
back resistor, which almost totally re- 
moved the ringing from the top of the 
square waves. As can be seen in Fig. 6, 
there is a small highly damped ringing 
on the leading edge of the square wave. 
Although most amplifiers having as 
much as 20 db of over-all feedback be- 
come very unstable when a _ small 
amount of capacity is placed across the 
output terminals, a capacity of 0.02 
x#fd: across the 16-ohm output of this 
amplifier makes e barely perceptible 
difference in the ringing. This is shown 
in Fig. 8. Fig. 9 shows that the ampli- 
fier is still stable with 0.05 «fd. across 
the 16-ohm load. Oscillation does not 
ensue until 0.08 or 0.10 zfd. is placed 
across the output. 

Fig. 10 shows the response to a step 
function on a % second sweep. This 
shows that the disturbance is highly 
damped and is reduced to negligible 
amplitude in less than ‘4 second. Fig. 7 
shows the overload recovery of the 
amplifier on a 2 second sweep. Again 
the perturbations are small and are 
damped out in less than ‘4 second. The 
perturbations shown are very small 
compared to those produced in most 
speaker systems. Another indication of 
excellent transient response is the os- 
cillogram, Fig. 11, which shows a 5 kc. 
sine wave switched at a 1250 cycle 
rate. Fig. 13 shows that frequency re- 
sponse has not been sacrificed to attain 
this stability. To demonstrate stability 
under unfavorable conditions, the am- 
plifier was operated using only one out- 
put tube with the output terminals 
open-circuited. It is stable under these 
conditions even when the one tube is 
driven to overload. 

Fig. 14 shows the intermodulation 
distortion produced by the amplifier 
using 40 cps and 7000 cps with a 4 tol 
ratio. During this run the test setup 
had a minimum reading of 0.11% be- 
fore the amplifier was connected in the 
system, but even so the resulting char- 
acteristic shows that the amplifier is 
suitable for the most critical high-fidel- 
ity use 

It is essential to use a high-quality 
output transformer in an amplifier us- 
ing this much inverse feedback. The 
compensation used to adjust the 
square-wave response may be different 
for transformers of different manufac- 
ture. If the transformer used is in- 
ferior to the Peerless S-240-Q specified 
it may be necessary to put in addi- 
tional compensation networks to main- 
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iin stability with 20 db feedback. Sta- 
ility can usually be obtained if suffi- 
ent frequency response is sacrificed 


most cases a considerable amount 


if high-frequency response can be sac- 
ficed without any bad effects, but any 
‘rease of low frequency response in- 
de the feedback ioop should 
losely examins ») make sure thi 

not going red to any consid 

ible extent ! nverse feedback 
it any low fre« y that is desired 
o reproduce 

The low-frequency response input to 
the grid of the 6SH7 should be limited 

remove any frequencies that the 
peaker cannot handle; otherwise low 
equency transients which contribute 
nothing to the music being reproduced 
may cause extreme excursions of the 
oice coil of the speaker. During these 
excursions the oice coil is usually in a 
non-linear portion of the air gap flux, 
thus making the speaker a source of 
ntermodulation or harmonic distor- 
tion. In the author’s system there is a 
three-section RC high-pass filter cut- 
ting off at 10 cps between the tone con- 
trol amplifier and the output amplifier 

ich a high-pass system also serves to 
attenuate turntable rumble 

We may now stop and consider if we 
ave sacrificed anything by going to 
this simpler circuit. With the over-all 
eedback removed, the distortion at the 
output grids just before grid current 
sets in is less than 1%. This indicates 
that most of the distortion occurs in 
the output stage and that a more com- 
plicated driving system would not 
make any improvement. There seems 
to be no reason, therefore, to go to 
additional stages in the driving system 
with the attendant danger of instabil- 
ty when 20 db of over-all feedback is 
ipplied 

Since we have found that most of 
the distortion is contributed by the 
output stage, we may now investigat« 
vhether this should be reduced by lo 
cal feedback. About 4 db of local feed- 
back can be obtained by using an out- 
put transformer with “Ultra Linear’ 
taps; however Kiebert’ has stated that 
this connection does not reduce the 
low-level distortion, which agrees with 
the author’s findings. Since the over- 
ill feedback loop will reduce the out- 
put impedance of the amplifier to a 
sufficiently low value, there seems to 
be no reason to use this type of feed- 
back 

Feedback oltages may also be ob 
tained from one or both of the output 
tube plates. Feedback from the primary 
of a transformer has disadvantages 
First and most serious is that the hum 
oltage present at the center of the 
primary also appears at the plates of 
tetrode or pentode output tubes. Under 
ordinary circumstances this causes no 

im to be induced in the secondary 
however if feedback is used from om 
wr both plates, the feedback wil] tend 
to reduce the hum at the plates but it 
cannot reduce the ripple at the center 
tap, so there will be currents flowing 
through the halves of the transformer 

(Continued on page 82) 
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Fig. 8. A 10 kc. square-wave response Fig. 9. Square-wave response at 10 kc 
with .02 wld. capacitor across output. with .05 «fd. capacitor across output. 


Fig. 10. Response to a step function with Fiy. 11. 5000 cps sine wave switched at a 
a hali-second sweep. See details in text. 1250 cps rate. See discussion is article. 


Fig. 12. Complete schematic and parts list covering amplifier and its associated 
power supply. Both are built on same chassia but no troublesome hum developed. 
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A NEW POC 


KE 


This all-transistor broadcast receiver weighs less than 


twelve ounces and is the first available for consumer use. 


HE first pocket radio to use transis 
Toor: instead of tubes has been pro 

duced by Regency of Indianapolis 
and is being marketed currently in 
the N.Y. and Los Angeles 

Slightly taller than a teacup, “Model 
TR-1" transistors and a 
sermanium diode in a compact super 
heteroryne circuit Within its 
measuring 3° x5" x 1%", the unit con 


areas 
uses four 


case, 


tains its own battery power supply, a 
built-in bar antenna, and a tiny PM 
peaker 

“his first commercial all-transistor 


sot owes its successful design, in 
part, ‘o ‘‘e high performance tran 
ister developed by Teras Instru 


ments Incorporated of Dallas, who are 
the first people to mass produce a low 


n-p-n type new 
radio, it 
decibels 


mediate 


Used in the pocket 
prov power gains of 31 
and 40 decibels in the inter 
frequency and audio stages 
respectively. Such figures have previ 
only in the lab 


ides 


ously been attainable 


oratory 


As shown in the schematic below, 
the circuit employs only four transis 
tors and one germanium diode. Lab- 
oratory models of similar sets have 
hitherto used almost twice as many 
transistors. The first transistor, TI223 
serves as a frequency converter (local 
oscillator and mixer) Stations are 
tuned in by a miniature two-ganged 
capacitor. The if. stages employ two 
transistors, T1222 type and three tiny 


i.f. transformers. Audio detection is 


cost, high gain, high frequency ger iuccomplished by a germanium diode 
manium transistor The audio signal is developed across 
The transistor is a grown junction a miniature 1000 ohm volume control 
Complete schematic diagram of the new transistorized pocket radio. 
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Slightly taller than a teacup, the new set has no 
tubes, provides good reception on broadcast band. 


and thence fed to the fourth transistor, 
TI210, which serves as an audio am- 
plifier. Sufficient powe: developed 
by this stage to drive the diminutive 
PM speaker 

Featured in this set is the advantage 
of long battery life. Because the pow 
er consumption is only a fraction of 
that required for a comparable vacu 
um tube unit, it was possible to elimi- 
nate one battery as well as to reduce 
the size of the one remaining and still 
extend its life. This, in turn, effected 


a reduction in weight and is expected 
to reduce battery replacement cost 

Another advantage claimed the 
manufacturer is the elimination of 
tubes and the problem of tube replace 
ment. While the hot 
ode in a vacuum tube is continually 
consumed during operation, no similar 
phenomenon occurs in transistors. Ex 
cept for physical damage, transistors 
will last indefinitely 

The new radio was desi 
firm of Painter, Teague Petertil 
industrial designers Miniaturization 
of components was achieved by 


by 


filament or cath 


red by the 


and 


a num 


ber of organizations. The speaker was 
produced by Jensen of Chicago. The 
tuning capacitor was made by the 
Radio Condenser Company of Camden 
N.J. The Vokar Corporation of Dex 
ter, Mich. contributed the if. trans 
formers. The volume control was made 


by Chicago Telephone 
tion of Elkhart 


Supply Corpora 


Indiana. Centralab of 

Milwaukee engineered ery small 
ceramic capacitor 

Components were assenibled by a 

semi-automatic process using printed 


wiring and dip soldering techniques 
Sanford Electronics is handling dis- 
tribution in New York, while West 
Coast distribution is being undertaken 
by Gough Industries, I Lo An 


geles 
0 
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Fig. 1. Front panel view of the author's 
home-built 100 kc. frequency standard. 


HIS 100 ke. crystal-controlled 
standard 

the need for a 
self-contained unit 


fre- 
is designed to fill 
simple, inexpensive 
which can be con- 
evening. This circuit 
the old Bliley low- 
frequency crystal! oscillator circuit, us- 
ing the pentode section of a 117N7 as 
the oscillator and the rectifier 
as a simple power supply 
will oscillate with any 
even a 


quency 


structed in one 
is a modification o 


section 
The circuit 
100 ke. crystal; 
“sluggish” crystal, which may 
not oscillate at all in a 
circuit, will perform nicely here. Feed- 
back is obtained from the cold end of 
the plate and screen rf. chokes. The 
out-of-phase voltage is prevented from 
returning to ground through the power 
supply by means of the two 2.5 mhy 
r.f. chokes in series. The feedback volt 
is obtained from the .01 afd 

tor and the .002 zfd 

ge divider network 


conventional 


capa- 
volt- 
feedback 
the 
How- 
since the crys- 
will rise to an 


capacitor 
The 
be increased by decreasing 
value of the .002 afd. capacitor 
this is inadvisable 
current excessive 

vel, and the crystal may fracture 
unit, it should 
that the 
B-—" side of the power supply is not 
connected to the chassis, but is wired 
to the 


In constructing this 


noted from the schemati 


various “ground 
The “B " side of the 
grounded to the 
002 zfd. tubular 
the 


circuit points 
circuit is then 
through a 
This 
which 
use of an 
supply. The 
is insulated 
and covered with an 
insulating sleeve as noted in the parts 
list No precautions need be 
observed in wiring the oscillator sec- 
tion, other than to keep the wiring of 
the crystal and tuning capacitor to the 
grid as short and direct as possible 
The parts list is complete 
of the 


chassis 
capacitor (Cy) 
shock hazard 


accompanies the 


eliminates 
sometimes 
“a.c d.c.” 


type ol power! 


elec trolyti filter capacitor 


from the chassis 


sper ial 


and none 
irly critical 

RFC, 
exhibit 
tory operation is 
plate 
voltage of ap- 


parts is | 
except the two iron-core 
and RFC, These 
a high “Q” if 
to be obtained 
current, 


parti 
chokes 
chokes must 
satisfac 
The 
with a plate 


oscillator 
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When calibrated against WWV, this 100,000 cycle signal 


source provides accurate means of transmitter adjustment. 


about 25 


proximately i05 volts, is 
milliamperes 

In connecting this unit to a receiver 
it is necessary to wrap the output leed 
around the antenna lead-in several 
times. Do not connect the output lead 
directly to the post of the 


receiver RY are 


antenna 
signals obtained 
throughout the spectrum from 100 ke 
through 35 me. This unit, when cali 
brated against Station WWY. by ad- 
justing the trimmer capacitor C, and 
when used with a calibrated receiver 
meets all requirements of the FCC as 
measuring the frequency of a 
transmitter With a unit similar to 
this, the was able to meet all 
the requirements in an ARRL Fre 
quency Test for Class 1 
Official This oscillator will 
stay within several cycles of WWYV for 
a period of several hours without ad 
justment 


far as 
author 


Measuring 
Observer 


Fig. 2. 
not connect “B 
safety reasons. 


"to chassis 


Schematic diagram and parts list for the 100 ke 


To use the 
Station WWY 
mission on 
the b.f.o0 
receiver and adjust C, to produce a zero 
beat 

Next 
on the 


unit, first check it against 

Tune in a WWYV trans 
and turn off 
Couple the oscillator to your 


youl receivet 


calibrate 
bf ) 
tuning dial 
every 100 ke 
beats may he 


receivet Turn 
the receive 
now be 


youl 
and turn 
Beats will heard 
Weaker intermediat: 
but these should be 
Record dial readings for zero 
beat at each 100 ke 
Now calibrated receiver 
used to determine thi 


incoming 


heard 
ignored 
check point 
you! can tx 
frequency of an 
Turn off or disconnect 
standard Leave the 


ignal 
the frequency 
b.f.o. frequency as it was 
calibration 


during the 
Compare the 
for zero beat on the 
ith the check 
ind determine 


dial reading 


desired tation 
points on either ick 
the frequency by inte 


polation Ww 


frequency standard. Do 


Chassis must be connected to external ground for 
Also, it is not necessary to connect the output lead to the re 


ceiver. Best results will be obtained if the lead is merely wrapped a i.w turns 
around the antenna lead-in wire of the receiver in traditional gimmick fashion. 


3 megohm, Vy w. res 
100 ohm, Yy w. res 
2000 ohm, 10 » 
»—2-25 wld 
lund APC) 
» Ca, Co Ol wid 
002 ald 
60 wuld. mica capacitor 
P rf 20/20 afd 230 » ele épacitor 
(Mallory FP-217. Use Mallory B&2 Bake 
lite mounting wafer and CE-3 sleeve 
RFC 25 mhy. iron core v4. choke 
ner 19-6848) 

RFCe—2.5 mhy. ivon core vf 
ner 19-6834) 
RFCs, RFC 2.5 

R.100, ete., 
Xtal—100 he 
5 S.p.st. toggle switch 
Vem I ITNIGT tube 
Chass» 


2") 


wirewound res 


trimmer capacitor Hammar 


300 +. mica capacitor 


tubular capacitor 


Meiss 
choke (Meiss 


mhy. vf 


not critical) 


thoke (National 


crystal 


Bud eluminum 2 AC-431 


Output conne 


or us standard phono mpul co 
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FEEDBACK iw an AUDIO AMPLIFIER 


By DAVID FIDELMAN 


Author. “Guide to Audio Reproduction” 


NE of the advances in the 

field of audio amplifier design was 

the introduction of negative feed- 
back Considerable improvement in 
the frequency response, distortion, and 
transient characteristics is 
obtained from the proper use of nega- 
feedback and, in many respects, 
the design of the amplifier is consider- 
ably simplified jeam-power pentodes 
with feedback in the output stage are 
capable of performance as good as 
that of triodes, and their greater sen- 
sitivity simplifies the design of the 
driver amplifier Also, the feedback 
will reduce both the noise and dis- 
tortion introduced by any component 
within the feedback loop 
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Fig. 2. Electromechanical equivalent 


A discussion of the advantages of combining feedbacks in 
amplifiers, along with a practical application of circuit. 


However, there 
the improvement 
tained with the 
tive feedback 
introduced 


are limitations to 
which can be ob- 
use of simple nega- 
alone The distortion 
within the feedback loop 
is reduced in the same proportion that 
the gain is reduced, and is limited by 
the practical consideration of how 
much feedback can be applied to the 
circuit As the amount of feedback 
is increased, the frequency range of 
the amplifier, before the feedback is 
applied, must be made much wider 
than it would otherwise have to be 
For example, for a frequency range of 
40-15,000 eps with feedback, an ampli- 
fier with 30 db of gain reduction by 
feedback cannot be more than 40 db 
below mid-range gain at 2.5-240,000 
For large amounts of feedback, 
it is often almost as difficult to obtain 
the required characteristics as to de- 
sign a suitable amplifier without feed- 
back Also, there are limits to the 
improvement in transient response 


cps 


ee 

Fig. 1. Response of a loudspeaker to tran 
sient signal, illustrating the ringing intro- 
duced by the loudspeaker and showing the 
effects of damping by the amplifier output 
impedance. (A) Step junction voltage which 
is applied to speaker to test transient re- 
sponse. (B) Transient response of speaker 
when connected to an amplifier having 
high output impedance. (C) Transient re- 
sponse of speaker when connected to an 
amplifier with low or zero output impedance. 


circuit which illustrates the electri- 


cal and acoustical performance of a direct-radiator type of loudspeaker unit. 
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Ru Inversely proportional 
and acoustical 
and air load 


to mechanical 
resistance of speaker 


Cu Directly proportional 
speaker 
ductance 


to mass of the 
suspension and acoustic in- 
of air lead 


Lu Inversely proportional to stifiness of 
suspension and directly proportional to 
acoustic inductance of air load 
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that could be 
amount of negative feedback 
increased indefinitely 

Recent developments in the 
tion of feedback to 
have shown that further 
improvement can be obtained by com- 
bining positive and negative feedback 
in the amplifier. When these feedbacks 
are properly combined, certain very in- 
teresting and useful res 
tained Only moderate 
combined feedback are required to eli- 
minate the major harmonic and inter- 
modulation distortions almost com- 
pletely; and the impedance 
which the amplifier the 
loudspeaker can be zero, and 
negative if resulting in 
considerably impro ansient re- 
sponse of the loudspeaker. This latter 


obtained, even if the 


could be 


applica- 
amplifiers 


audio 


considerable 


ilts are ob- 


amounts of 


source 
presents to 
mad 
desired 
ed ti 


even 


effect cannot be obtained even by the 
use of great amounts of simple nega- 
tive feedback 

This article will describe how the 


performance of the audio 
improved by the application of com- 
bined feedback to the amplifier, and 


simple circuits are given which permit 


system 1s 


the introduction of .positive feedback 
into existing negative teedback am- 
plifiers The circuit of a practical 
amplifier which has been built and 
thoroughly tested is given, together 
with performance data showing the 
improvement which results from com- 
bined feedback compared with nega- 
tive feedback alon« 

The importance of the source im- 
pedance of the amplifier in improving 
the transient response of the loud- 


speaker can best be seen by 
to the electromechanical 
circuit of the 


shown in Fig. 2 


reference 
equivalent 
system, 
the 


loudspeake! 


The linearity of 


amplifier is improved, and the output 
impedance is reduced so that the 
damping in the loudspeaker circuit is 
improved 

The importance of the amplifier out- 
put impedance in improving the tran- 
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Sient response of the 
best be 


loudspeaket can 
reference to the elec- 
tromechanical equivalent circuit of 
the loudspeaker system shown in Fig. 
2. This circuit represents the elec- 
trical impedances due to the ampli- 
fier circuit, and the mechanical and 
acoustical impedances due to _ the 
loudspeaker and its acoustical load. 
The transient response of this circuit 
is found to be improved when the 
electrical impedance of the amplifier 
output circuit is reduced. The degree 
of improvement may be seen from the 
curves of Fig. 1, which show the 
transient response obtained from the 
same loudspeaker with amplifiers of 
high and of low output impedances 

The curves in Fig. 1 show, how- 
ever, that even with an amplifier of 
extremely low output impedance there 
will be a certain amount of “ringing” 
in the loudspeaker when _ transient 
tones are applied to it. This ringing 
cannot be removed even by decreasing 
the output impedance of the ampli- 
fier practically to zero by the use of 
large amounts of negative feedback 
However, it is possible to achieve al- 
most perfect damping by the method 
shown in Fig. 3. If the amplifier 
could be made to have a negative 
output impedance equal to the im- 
pedance of the loudspeaker voice coil, 
then the resulting circuit would be 
essentially a constant-voltage genera- 
tor driving a resistive load, resulting 
in a perfectly damped system. This 
type of operation can be achieved by 
the use of combined positive and 
negative feedback in the amplifier. 
The manner in which positive feed- 
back is used for this purpose can be 
seen by reference to the block dia- 
grams of Fig. 4, which show how mul- 
tiple feedbacks can be included in an 
amplifier. The system shown in Fig. 
1A is a widely used method of com- 
bining feedbacks, with the positive 
feedback loop taken around the low- 
level stages which introduce the least 
amount of distortion. The feedback 
equation for this system is included 
with the block diagram, together with 
the standard equations for a single 
feedback loop, for comparison. The 
comparison between the two sets of 
equations shows how certain advan- 
tages can be gained from the use of 
combined feedback. 

When the factor A,B, in the system 
of Fig. 4A is made equal to or greater 
than unity, the positive feedback loop 
will oscillate without the over-all 
negative feedback, but is stable in the 
complete circuit. When A,B, is equal 
to unity, the output impedance is zero. 
and the distortion from the output 
stage is eliminated If its value is 
different from unity, the output im- 
pedance may assume negative values 
and thus subtract from the resistance 
in the loudspeaker voice coil circuit. 
For values of A,B, between zero and 2, 
the distortion from the output stage 
is reduced, resulting in a considerable 
reduction in the total distortion, 
since the major contribution is from 
the high-level output stages. However, 


seen by 
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Fig. 3. Method of using an amplifier with 
negative output impedance to achieve al- 
most perfect damping of the loudspeaker. 


the values should not be made greater 
than 2, since the distortion introduced 
by the output stage would then be 
greater than when the positive feed- 
back is omitted entirely 

Certain precautions must be taken 
when positive feedback is used in this 
manner. If the sum of the combined 
positive and negative feedbacks is posi- 
tive and equal to unity at any fre- 
quency, then the amplifier will oscil- 
late at that frequency. At some tre- 
quencies far removed from the center 
of the band, the negative feedback 
will become positive, and might thus 
not keep the circuit from oscillating 
with the positive feedback close to 
unity. Precautions must therefore be 
taken to maintain stability and pre- 
vent oscillations at those frequencies 
where the circuit might become un- 
stable. A simple and direct method 
of accomplishing this is by restricting 
the use of the positive feedback pri- 
marily to the important midband of 
frequencies, by introducing a phase 
shift in the positive feedback circuit. 
This phase shift, in conjunction with 
the phase shift in the amplifier, re- 
verses the phase at very high and very 
low frequencies so that it becomes a 
very small amount of negative feed- 
back. The positive feedback thus 
tends to prevent oscillations at the 
extreme frequencies where the nega- 
tive feedback loop might otherwise 
become unstable, and is still positive 
feedback of the desired amount 
throughout the useful band of fre- 
quencies. 

A characteristic of this system of 
combined feedback is that the degree 
of positive feedback can be adjusted 
without changing the over-all gain, 
which is controlled primarily by the 
over-all negative feedback. (The rea- 
son for this is that when the gain of 
the amplifier without feedback is 
large, the amplification with feedback 
is approximately equal to 1/B,, and re- 
latively large changes in the ampli- 
fication within the loop will therefore 
not appreciably affect the gain with 
feedback.) Thus the amount of posi- 
tive feedback can be adjusted for 
optimum damping without any change 
in output level which might confuse 
the measurement This adjustment 
can be made while observing the out- 
put signal either with the proper test 
instruments, or by listening to program 
material by ear. While the adjustment 
is being made, the distortion in the 
amplifier will change slightly, but will 
almost always be so small that it can 
be neglected 

The principle of combined positive 
and negative feedback can be applied 


NOE OF ag 


Fig. 4. Comparison of a multiple feedback 
system with an over-all feedback circuit. 


NOTE GENERALLY R4 B 20%) AND ADJUSTED FOR 
OPTIMUM PERFORMANCE 


Fig. 5. Simple basic circuit for including 
positive feedback loop in an amplifier. 


to practical amplifiers in a number of 
simple ways, and can be added to 
existing amplifiers with only very 
minor circuit modifications 

A simple basic circuit for obtaining 
a positive feedback loop is shown in 
Fig. 5. This type of circuit may be 
included as a modification in almost 
any amplifier. The voltage across the 


unbypassed cathode of one stage is 


Table 1. Performance data for the ampli 
fier whose schematic is shown in Fig. 6. 
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Fig. 6. Schematic of an amplifier using 
combined positive and negative feedback. 
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applied through a voltage divider net- 
work to the unbypassed cathode of the 
preceding stage. When a voltage is ap- 
plied to the cathode of a tube, the 
voltage variation at the plate is in- 
phase with the voltage variation at the 
cathode (for example, a positive vol- 
tage at the cathode would be equivalent 
to a negative voltage at the grid, thus 
reducing the plate current and causing 
a positive variation between the plate 
and ground). However, when an out- 
put voltage is taken from the cathode, 
this output is in-phase with the grid 
input signal (for example, a positive 
voltage at the grid results in an in- 
crease in plate current and an increase 
in voltage across the cathode resistor). 
Thus, the feedback voltage taken 
from the cathode of V, in Fig. 5 is a 
cathode output signal and therefore 
in-phase with the grid of V, (and plate 
of V,), while the feedback voltage ap- 
plied to the cathode of V; is a cathode 
input signal and therefore ir.-phase 
with the plate of V, (and grid of V,) 

The feedback as sown in this cir- 


cuit can be used as a simple method of 
obtaining the positive feedback loop 
for use in a combination feedback sys- 
tem. In a typical amplifier, this feed- 
back might be taken from the cathode 
of the phase splitter to the previous 
stage. It is generally not desirable 
to take the positive and negative feed- 
back to the same point, therefore the 
negative feedback might be taken to 
the grid circuit of the stage in which 
this type of positive feedback connec- 
tion is used. 

The positive feedback can also be 
included in standard amplifiers in a 
number of other ways. A typical prac- 
tical circuit of a complete amplifier 
using combined positive and negative 
feedback, which has been built and 
thoroughly tested, is shown in Fig. 6. 
Except for the use of the combined 
feedback, this circuit is quite con- 
ventional in design, and may be pre- 
ceded by any desired low-level ampli- 
fier and tone control circuits. It con- 
sists of one stage of amplification, a 
two-stage self-balancing phase inver- 


Fig. 7 F q yr 
in Fig. 6. (A) Freq 


and 


regulation of amplifier shown 


| walt into a 3.9 ohm loudspeaker, (B) Volt- 


age regulation (in decibels) with a 1 volt output into a 3.9 ohm loudspeaker. 


444 pom me sone: stents asp ws on ++4 
{thf Hit gE OR ys cts 
8 ooh tea iy : ens 4st sm 
i ih + mw wt OUT Fee a? iin s 
bee ebeetibe wit ' + 4 +444 —d 
§ og Gain eri i genase ize 
o ‘+ ate ahr t Tint Ms MAL ’ Tritt sofeed 
4B ttre a it THe Dae | . 
Hi OO mel } with POS. /NEG. FEEDBACK) |} fh) htop 
it wl ae Bee pes: | © pagan vee» ’ = + 
meee)” 6 ithy oo atm mw » pean | OOEN FNNE: LEH It Be He we BH 8 tit I t 
: SSE Mit Oost 6 Mee oS» SOBRE mocee mae: pasmiinn Muan me coke me ys Os itty 
+ eee hed abal . a tettrt ja ae ow cs + +4 
( 100 KC 1OKC 1OOKC 
FREQUENCY-CPS 
(a 
+2 ve 188) te as bs 8 * yes 81 ; ; rT 
Ye ti iz " +h pee Hh it : Lt | + | ie eB | 
+++ SS “ +t a baal * « * bneesl ' Ti+ 
So “Eth sen teae caren we Bs tee 8 2: sees 30s ks m= ©: Rene seee aa an ms a 
Sh it * +S SS BBRr dae ees BE we ice it ie a 
“i | hed Ube 3 . ; I ri 
£8 ot Hae i zit TEN 
1 rit iter i a 
ra Pb ted tt Lagee 
100 


' 
FREQUENCY-CPS 


ter (Ves and Vaz), 
power amplifier. 

The over-all negative feedback is 
taken from the secondary of the out- 
put transformer back to the cathode 
of V.. through the resistor R,, with a 
shunt capacity across this resistor for 
feedback phase correction at very 
high frequencies. The reduction in 
gain due to the negative feedback is 
9 db, which becomes 11 db when the 
positive feedback is disconnected. 

The positive feedback is taken from 
the grid of V, to the grid of Vu. There 
is a 180° phase shift from grid to 
plate of Ves, and another 180° in the 
phase inverter to the grid of V, to 
make the feedback positive; and since 
the phase inverter has a gain of unity, 
it is essentially taken over one stage 
of gain. (This is different from the 
method shown in Fig. 5, since the 
voltages are fed from grid-to-grid, in- 
stead of from cathode-to-cathode.) 
The feedback voltage is developed by 
a voltage divider network consisting 
primarily of R, and C, as the series 
arm, with R, and C, as the shunt arm. 
Because the plate resistance of tube 
VY, is low enough and the grid resist- 
ance of Vu high enough they can 
both be ignored. The factor (1-A,B,) 
is very small, since the gain of the 
loop without feedback is approximate- 
ly 10, and the positive feedback factor 
is approximately 0.1 The gain in the 
positive feedback loop is increased by 
approximately 26 db. If the negative 
feedback in the circuit is disconnected, 
the positive feedback loop will be near 
oscillation or will oscillate weakly. 
The output impedance of this circuit 
is practically zero. If output im- 
pedances other than zero are desired, 
the series R, and C, values may be 
changed to give the desired value of 
(1-A,B,) for the desired conditions. (if 
the values are to be varied for test or 
comparison purposes, the different 
component values may be connected 
to a switch and the different values 
switched accordingly.) Because of the 
highly degenerative nature of the 
phase inverter, the balance is not ap- 
preciably affected by the loading due 
to the positive feedback network. 

Phase shift is introduced into the 
positive feedback network at the ex- 
treme frequencies to cause the posi- 
tive feedback to become negative, and 
thus improve stability at these fre- 
quencies. At high frequencies this 
phase shift is obtained in the stages 
Vas and Ve» due to the electrode and 
stray capacities, and to the input 
capacity of the grid of Vu (although 
in some designs it may be necessary 
to add a small capacity from the grid 
of Vu to ground, or to use a more 
elaborate phase shift network, to ob- 
tain the proper phase reversal in the 
positive feedback). At the extremely 
low frequencies the positive feedback 
current flows through R, instead of 
C, so that a phase shift is obtained 
which, together with the phase shift- 
ing action of the coupling capacitors, 
85) 


and a push-pull 


(Continued on page 
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V.T.V.M. 


MEASURES 


CAPACITY 


Fig. 1 


for translating voltage readings to 


REQUENTLY _ the experimenter 
service tecnnician or enginee! S 
baffled by an unscrupulous little te! 


cent capacitor! with 
Should the 
fortunate in 


poor! ol mi I 
baffled one b 


expen 


markings 
possessing an 
bridge his 


can be solved only at the 


laboratory-type probien 
expense ol 
this 
able to measure 
primarily the “little fe 


with the ease comparable 


a time-consuming test run on 


tiny monster To be 


( ipacitor 


and 


iow Ss 
accuracy of resistance measurement 


on a V.t.v.m.-ohmmeter 1s as necessary 
as the soldering gun to the radio wort 


Higher 1lue capacitor 


bench I 


require the 


seldon 
precise accuracy of a tew 
micromicrofarads in most 
circuitry small 
eramics, ete often do 


electronic 
whereas value micas 
create prob 
lems when thei falls off 
htly 


The method 


accuracy 
i 
lescribed here for meas 
from about 1 
pefd. to 10,000 uwpfd. can be applied to 


voltmeter 


ing small capacities 


almost any vacuum tube 


having an a. supply The simple 
modification of the v.t m. 18 inexpen 
e, and does not interfere with th 


normal ope ition or accuracy of the in 


iment The accuracy of capacity 
largely 


degree of pre 


measurement however! will 
be determined b the 


structor 


cision the cor uses in plotting 
the conversion chart, the number and 
accuracy of the test « ipacitors used in 


and the 
proce d 


careful measure 
therea‘ ter Al 


resistur, a pai 


calibration 
ment res used 
that is needed is one 
of binding posts and leads, «nd an ho 
oO two o! attentive effarct 

rhe principle of measurement is sim 


ple The 


to at a 


oltagwe 


fixed 


drop across a capac 
direct 
With 


m. we have a fixed voltage 


frequency is 
proportional to the current flow 
in the v.t 
source (from the power transformer) 


With 


two constants at hand, we can 


and a fixed frequency (60 cycles) 
| se 
determine capacity if we can measur 


Where small capaci 


the current flow 

ties are to be measured, this current 
will be quite small. However, the a. 
voitmete n the v.t.v.n requiring lit 
tle current operat will measure 
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A v.t.v.m. modified to measure capacitors 
as explained in the text. with its calibration chart 
capacities. 


By C. F. POCIUS 


A simple v.t.v.m. modification will allow you to 


measure small capacitors as easily as resistors. 


irrent flow and indicate an a.c 


reading in 


tl Y 
direct relationship to the 


capacitance up to the value of the volt 
age source. It was found that a valu 
of around 100 volts a.c. will produce a 
reading down to one wafd. with surpris- 


ing accuracy provided certain precau 


tions. described later. are observed 
he modification shown in Fig. 2 ap- 


Model V-4A 


obtaining an a« 


plies to a Heathkit v.t.v.m 
lar method of 

iage on the front pane! could apply 
for other makes of v.t.v.m.'s. A 56,000 
half-watt protects the 
supply of the v.t.v.m 


onm resistor 


powell against 


inadvertent shorts. The binding posts 


were installed using mica insulation in 
order to prevent stray leakage currents 
from upsetting the reading Alter in 
tallation of these components, the in 
strument is replaced in its case, and all 
test leads removed. Fig. 1 show t! 
panel arrangement 

Several precautions should now be 
observed before calibration j il 


t< mpte« ad 


1. The instrument should be grounded 
lirectly to the 117 as powet line 
conduit. or other suitable round, to 
prevent body capacity from interfering 
vith the measurements 

Fig. 2. Method for obtaining 115 volts 


a.c. for capacitor measurement from the 


power supply of the modified v.t.v.m. 


2. Short leads, 3 inches or ik sol 
dered to insulated alligator clip hould 
be attached to the post as 
shown in Fig. 1 

3. Using the 
connect the a. 
to the a.c 


binding 


proper a voltage scale 


voltage source directly 


input terminals and note the 


reading. Line voltage variations will af 
fect subsequent measurements There 
fore, this reading should be used for 
correcting the supply voltage, either b 


“Variac” if one is availabl 
or by applying a proportionat 


tion to the measurement reading be 


means of a 


fore entering it on the calibration 
curve. This correction will be quite 
small for normal line voltage varia 


(Continued on purge 112) 


chart used with 
shown in Fig. 1 


Fig. 3. Calibration 
the modified v.\.v.m. 
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Internal view of aluminum filter box show- 
ing arrangement of parts. The 42 suid. ca- 
pacitors are at each end while the 136 ppid. 
capacitors are visible in middle of box. 


ELEVISION, like the automobile, 
T seems to be here to stay. Even the 

most conservative-minded amateur 
will have to admit that such a state- 
ment rings true. And it makes little 
diftvrence whether he is an American 
ham living in the shadow of channel 
2; or his British brother amateur try- 
ing to work DX from the vicinity of 
Birmingham; or a Cuban aficionado 
calling CQ from surburban Havana 
all are faced with the same problem: 
TVI 

Most hams are well acquainted with 
the need for adequate filtering and 
complete shielding of any ham rig that 
's to escape the stigma of TVI. This 
done, it has become the accepted prac- 
tice to feed the output of the trans- 
mitter into a coaxial line and then 
into a low-pass filter of some sort, be- 
fore proceeding to the antenna tuner 
and/or antenna. 


With commercial versions of suit- 
able low-pass filters averaging close 


to 25 dollars, the average ham is in- 


clined to “put it off.” Such an attitude 
can hardly be expected to enhance the 
prestige of amateur radio, either for 
the individual concerned, or for the 
amateur radio body as a whole. On the 
other hand, many excellent “how-to- 
build-it” articles have appeared in 
radio literature over the past few 
years, describing the construction of 
relatively inexpensive low-pass type 
filters suitable for amateur service 
Unfortunately, most of these items 
conclude with “instructions for adjust- 
ment,” in which the amateur operator 
is told how to tune up his filter prior 
to installation. Most of us will admit 
that a grid-dip oscillator is a handy 
tool to have around the shack; how- 
ever, it is equally true that most hams 
do not such an instrument 
This brings us right back to where 


possess 


60 


By NEIL A. JOHNSON, wou 


Details on a unit especially designed for amateur service. 
High attenuation through use of M-derived end sections 
gives an average of 60 db attenuation on channels 2-6. 


Input to final is 500 watts 


we started: where to get the money to 
buy a commercially-produced filter; or 
else, where to get the dollars to buy 
a grid-dip meter? 

It would certainly be a very nice 
state of affairs if the average ham 
could go into his parts supply distribu- 


Complete schematic diagram of the low 
pass filter. All coils must be considered as 
inductors whose value will change if lead 
lengths are varied. All of the capacitors 
listed are used with plates fully meshed. 
All coils siould be cut with leads '” 
longer than listed. After installing. the 
“extra” length may be cut off or doubled 
back and soldered. Impedance is 50 ohms. 
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Ci, Cy—50 wutd. APC type, 14 plates. Remove 
1 stator and 1 rotor plate 

Ce, Ce—140 putd. APC type, 36 plates. Re- 
move last plate. (whether stator or rotor, re- 
move the last plate only) 
Li lL 2 why, 3%, 6. with Vy" leads at each 
end of col 
Le, Le i phy., 
end of coil 
Le—.38 why. 7 ¢ 
of col 

All coils made from sections of B @ W 23002 
“Minmductor™ stock, 

Ji, J Mica-filled receptacle (Amphenol 831R 
or equrr./ 

Chassis——Aluminum chassis, 2% x 4 « 6 (Bud 
AC 431) 


| 
| 
i 
| 
| 
pt 


5\ t. with Vy" leads at each 


with ," leads at each end 


and impedance is 50 ohms. 


tor and order a fixed capacitor of, say, 


136 sefd., plus or minus 2%—or, in a 
similar manner, a fixed inductor of 
0.196 microhenry within 5% This 


would be an ideal state. Of course, it 
can be done, if you are able to pay 
skyscraper prices for customized com 
ponents; this in addition to a waiting 
period of some six weeks. Dollarwise, 
this would end up costing more than 
the commercially-packaged filter units 

The writer had mulled this 
possibility many times while passing 
a few otherwise dull moments, waiting 
for the Stamford local to pull out of 
Grand Central terminal: How 
customized components (and at reg 
ular prices) in order that an average 
ham might build up his own low-pass 
filter? Most of the old-timers can re- 
call the plate-pulling technique that 
was used by hams of twenty-five years 
ago for modifying the capacity of Pilot 
midget variable capacitors. Hence, why 
not “pull” plates from a standard line 
of capacitors, which should be widely 


over 


about 


available, and thus arrive at our “cus 
tomized” fixed capacitors? 
Looking around for such a com 


ponent, we hit upon the idea of utiliz- 
ing the APC type of midget capacitor 
Several representative types, obtained 
both in the regular and in the surplus 
markets, were tried out. With respect 
to the type which uses soldered plates, 
upon measuring over a dozen capaci- 
tors of different capacities and makes, 


it was determined that the averags 


capacity shown by any two 


RADIO & TELEVISION NEWS 


adjacent 


plates was very close to 3.87 «fd 
Thus, an APC-type capacitor of 14 
plates is rated at 50 wefd.; its capacity 
can be readily computed by the equa- 
tion: Capacity (in «#fd.) 3.87 (N-1) 
If the number of plates is 14, N-1 be- 
comes 13, which multiplied by 3.87 
gives us quite close to the rated 50 
uzfd. We also learned about this time 
that it was easily possible to remove 
two plates, one rotor and one stator, 
from a standard 50 s«fd. APC capaci- 
tor and obtain close to 42 #ufd., which 
value is generally used in the end sec- 
tions of 50-ohm low-pass filters. Like- 
wise, we determined that by pulling 
just one plate from a 140 #«fd. APC 
capacitor, we arrived at a value very 
close to 136 sw#fd. All of these values 
were carefully checked, using a Gen- 
eral Radio 740-B capacitance bridge 
The required plates can be easily re- 
moved by gently flexing them with a 
pair of long-nose pliers, taking care not 
to disturb the spacing of adjacent 
plates. Generally speaking these capac- 
itors are far superior to the receiving- 
type ceramic units sometimes used 
in economy filters of this sort. With 
a higher breakdown voltage, the ham 
need not worry about having a perfect- 
ly-matched line, as long as the stand- 
ing wave ratio is within reasonable 
limits, since these capacitors are gen- 
erally rated at 750 volts a.c. test at 
60 cycles. This is far higher than will 
be found in any 50-ohm coaxial line, 
working at amateur powers 

With these capacitance values easi- 
ly obtainable, a search was begun for 
suitable inductors, whose values, once 
obtained, could be easily duplicated ‘yy 
any experimenter who is willing to 
follow mechanical] directions. Suffice 
it to say that several evenings later, 
after many different coils had been 
wound, and most had bitten the dust, 
we settled for the B & W “Miniduc- 
tor” series, coil number 3002. 

Complete coil specifications will be 
found in the parts list accompanying 
the circuit diagram. These inductance 
values were first obtained by using an 
L-bridge to obtain the various values 
listed. However, the lead length is im- 
portant at the frequencies involved, 
and it was found necessary to prune 
the coils slightly once they were in- 
stalled in the shield box. This was done 
by the cut-and-try method, using a 
Heathkit grid-dip oscillator for the ac- 
tual frequency checking of the various 
sections. However, this procedure need 
not be repeated, as long as the builder 
follows the mechanical layout, and wir- 
ing instructions, without any varia- 
tions. It should be realized at the be- 
ginning of a project such as this, that 
any change in the physical location 
will invariably have a noticeable effect 
upon the performance of the filter 
This is particularly true of the end 
sections which resonate, including the 
chassis return path, at 55 me. 

If all parts are bought at prevailing 
prices, the total filter will run about 
eight dollars. If surplus APC type 
capacitors are available, the cost will 
be cut in half, or possibly less. Ours 
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cost $3.75, buying all parts from 
scratch. We have checked the APC 
capacitors made by several different 
manufacturers, such as Oak, Sickles, 
and others; and with the standard 
APC spacing of .015 inch, we found 
the capacity values very close to those 
stated. However, a word of caution is 
in order: since we intended to use the 
capacitors at very high 
(v.h.f.) we decided at the outset to 
employ only those which used sol- 
dered-plate construction. We have not 
checked into the use of capacitors us- 
ing staked aluminum plates; and their 
use cannot be recommended from per- 
sonal experience 

In assembling this unit, the 42 e«fd 
capacitors are installed at each end of 
the aluminum filter box with the 135 
vefd. units in the center The series 
2 why. coil from the coaxial connector 
may be soldered to the front or rear of 
the 42 w#«fd. APC stator which- 
ever is closer or gives the shorter con- 
nections. The shields, spaced about 2” 
in from the end of the chassis, need not 
be exactly square but they 
close fitting. Where conductors 
through the shield, insulation is pro- 
vided by drilling a 4” hole through 
the shield, then insulating with a sheet 
of poly or Lucite which has a 1/16” 
hole for passage of the wire. The poly- 
styrene sheet may be held on the shield 
by self-tapping screws or held in place 
with Duco cement. 

The two 136 seid. center capacitors 
are bracket-mounted to the chassis. 
They may be mounted either head-end 
to or tail-end to the center coil which- 
ever results in a shorter path to the 
chassis. The center section 
close to 29 mec. and is not quite so 
critical as the end sections, which ac- 
tually resonate at 55 mec. With an ef- 
fective filter of this sort, care must be 
taken to prevent leakage. This is af- 
forded by screwing the cover plate on 
tightly with 4-40 screws every inch 
along the edge of the chassis 

The diagonal placement of the coax- 
ial socket connector results in smooth 
fitting of the coax connector to the 
chassis box which has an interior fold- 
over adjacent to the connector. The 2” 


frequencies 


post, 


should be 
pass 


resonates 


Details on mounting coaxial socket and 42 
upid, capacitors on ends of the chassis. 
Coaxial socket must be mounted diagonally 
as shown in order not to interfere with 
chassis fold (shown dotted). Ii a slightly 
larger chassis is used, keep the coax 
receptacle and 42 «wid. unit separated by 
the same distance as shown, Le. 2 inches. 


‘ 
#eoutr wee ‘ 


Perlormance of the low-pass fi)! 
nels 2 through 6. 


sr on chon 
See discussion in text 


separation and mountin APC 
end section capacitor is arent in 
the photographs 
made %” wider than the chassis to 
enable it to be securely mounted to 
the exterior of the transmitter 
ing with 4 machine screws, one at each 
corner Although not shown in the 
photographs, sixteen metal screws aré 
used to fasten the cover plate to the 
chassis 

In order to give the filter a fair trial 
we looked tor a suitable dummy 
with non-reactive characteristics 
first try 


The cover plate was 


hous 


load 
ur 
involved using a surplus Lo 
ran test unit, which had 3 “non-in 
ductive” resistors, of 150 ohms 
in parallel Whatever the 
might have been at 1.9 me., we found 
considerable reactance present at 14 
me. Finally we settled for a bank of 
carbofilm non-inductive resistors, com 
149) 


each 
ratings 


(Continued on page 
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Top view of unit 
showing diagonal 
placement of co- 
axial socket con- 
nector. See text. 
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OW do engineers dream up the cir 
H cuits used in television receivers? 

Usually, they don't exactly dream 
them up, they develop them from older 
circuits The way to under- 
stand the vertical and horizontal de- 
flection circuits used in today’s sets is 
to trace their development 

The standard circuits, the ones usu- 
ally described in books and magazines, 
are the grid-coupled and cathode-cou- 
pled multivibrators, the one- and two- 
tube blocking oscillators, and the type 
used with the RCA Victor “synchro- 
lock” circuit, in which the saw-tooth 
discharge tube is triggered by the 
shaped output of a continuously-oper- 
ating sine-wave oscillator Modifica- 
tions of the grid-coupled multivibrator 
and the sine-wave triggered circuit are 
particularly suitable for the vertical 
and horizontal deflection circuits, re- 
spectively. 

For vertical deflection in a television 
receiver, the oscillator should allow 
accurate synchronization, field by fleld, 
with the transmitted syne pulses. Ex- 
treme frequency stability is not neces- 
sary and, in fact, may be undesirable 
It is not necessary because the vertical 
oscillator is not particularly suscepti- 
ble to the effects of noise; most circuits 
to separate the vertical sync pulses 
from the horizontal will also eliminate 
most of the noise, Extreme stability is 
undesirable because the vertical oscil- 
lator sometimes may be required to 
change phase considerably within a 
few cycles. This happens whenever the 
video signal is taken from a new source 
which is not synchronized with the 
previous one, as when the receiver is 
switched to a different channel or dur- 
ing a station break in a network broad 
cast, 

On the basis of speed and accuracy 
of synchronization, the choice for a 
vertical oscillator would be between 
the multivibrators and the blocking 
oscillators. In these circuits, a cycle 
can be ended whenever a large enough 
positive pulse is applied to the grid of 
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easiest 


the discharge tube to cause it to con- 
duct therefore, the 
changed by a large amount from one 
cycle to the next. The amplitude of 
the synchronizing pulse which is re- 
quired depends upon the tube charac- 
teristics, the d.c. voltages applied, the 
values of other components, and the 
time the pulse arrives 

Different engineers 
opinions regarding the relative merits 
of multivibrators and blocking oscil- 
lators, but both types of circuit seem 
to be quite satisfactory for television 
reception. On the other hand, a sine- 
wave triggered oscillator is much too 
stable for vertical deflection 

The most important development in 
vertical circuits has been their simpli- 
fication. The largest single step which 
can be taken in that direction is the 
saving of a tube or transformer. This 
can be accomplished by combining the 
oscillator and amplifier 

In the standard grid-coupled multi- 
vibrator, one tube normally is called 
the discharge tube. The other tube 
may be called the coupling tube, since 
it couples a signal from the plate of 
the discharge tube back to its grid in 
the proper phase to produce oscilla- 
tion. Fig. 1 shows a typical grid-cou- 
pled multivibrator and amplifier cir- 
cuit, that used in the G-E Model 21T4. 
Cw. and Ce are the con- 
densers, which are charged through 
Rk and R, and discharged through 
Vw, the discharge tube. V.. is the cou- 
pling tube. Ras, which determines the 
rate of charging of the saw-tooth con- 
densers, is the height control. Ras, the 
frequency control, determines the time 
constant of the discharge of Cy, and, 
in turn, determines the length of time 
Vw» remains cut off during each cycle 
Vw is the amplifier tube and R,,, the 
usual linearity control 

Waveforms at the grid and plate of 
the coupling tube and at the grid and 
plate of the amplifier tube are of the 
phase, but somewhat different 
shapes and considerably different am- 


phase can be 


have different 


saw-tooth 


same 


By JOHN K. FRIEBORN 


An analysis of recent vertical and horizontal 
deflection circuits with fewer tubes and parts. 


Therefore, it ought to be 
possible to use the amplifies as a cou- 
pling tube, feeding a from its 
plate back to the grid of the discharge 
tubs, provided that the coupling is 
made through a suitable network to 
reduce the amplitude of the signal and 
change its waveshape. Such a combi- 
nation grid-coupled multivibrator and 
amplifier is now used by many manu- 
facturers. The various designs differ 
from each other mainly in the type of 
network used to reduce and shape the 
discharge tube triggering pulse and in 
the point in the circuit to which syn 
chronizing pulses are applied 

Conventional grid-coupled multivi 
brators usually have negative syn 
pulses applied to the grid of the cou 
pling tube. In the equivalent combi 
nation circuit, negative sync pulses cre 
applied to the grid of the combination 
amplifier and coupling tube. Zenith 
1953 and 1954 receivers using the “L 
series chassis are typical of those using 
this arrangement. Fig. 2 shows a sche- 
matic diagram of the vertical 
lator and amplifier used in these chas 
sis. In this circuit, Vie is the dis- 
charge tube and V.. is the combination 
coupling tube and amplifier. Cy, is the 
saw-tooth condenser, which is charged 
through the size control, Ru, and dis- 
charged through Vi». Re is the peak 
ing resistor, which the nega 
tive pulses of the trapezoidal wave ap 
pear. Negative sync pulses are applied 
through Cy and Cy» to the grid of the 
amplifier-coupling tube and positive 
pulses are fed back to the grid of the 
discharge tube through the dividing 
and shaping network consisting of Cx, 
Cu, Re, Ru, Cu, Ra, and C 

An unusual feature of this circuit is 
the hold control in the cathode circuit 
instead of the grid circuit of the dis 
charge tube. The action of this circuit 
is similar to that of the conventional! 
one, except that here condenser C, is 
charged by both plate and grid current 
instead of grid current alone. Increas 
ing the value of the resistor, Rw, further 


plitudes 


signal 


oscil 


across 
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Fig. 1. Vertical deflection circuit used in the G-E Model 21T4. 


ncreases the discharge time of the ccon- 
and reduces the frequency 
Some recent Du Mont chassis, such 
is RA-166, 167, 306, and 307, use the 
circuit shown in Fig. 3. Here, Vas is 
the discharge tube and V.« is the am- 
plifier-coupling tube ( is the saw- 
tooth-forming condenser. The size, fre- 
juency, and linearity control 
ire conventional Feedback 
implifier to the discharge 
through the network consisting ol 
C Ras, Ras, Ros, and Ca Positive 
yne pulses are applied to the grid of 
tube from the cathode of 


nte 


lenser 


circuits 
from the 
tube is 


the discharge 


the sync phase splitter through ar 


ator network 


Horizontal Deflection 


horizontal deflection circuit 
stability of frequency 
lisadvantage as it is in the 

The horizontal oscillator makes 
times as many cycles in a given 
the vertical oscillator The 
\orizontal oscillator therefore can take 
many change 
phase without being visibly slow in re- 
compared with the vertical os 


In the 
extreme is not a 
vertical 
circuit 
62.5 
time as 
00 times as cycles to 
ponse 
illator 

rhe 


ion 


oscillator in a tel 
tact should be ex 
tremely stable, to reduce the effects of 
r wT ts which will 
and pass the hori 
| also pass noise pulses 


ike the 


horizontal 


receive! in 


reject the 


ertical sync pulses 


ontal ones wv 
ind tend to m 
irregular if 
applied directly to 


triggering of the 
scillator the sync (and 
oise) pulses are 
the oscillator 

A common solution is to avoid app! 
pulses directly to the o 
cillator and to so-called flywheel 
yne or automatic frequency 
his consists of a phase-comparing cir- 


ng the sync 
use 


control 


Fig. 3. Vertical deflection circuit 
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used by Du Mont recently. 


f 


rit ; 


and a frequency-controlling cir 
The phase-comparing circuit pro- 
substantially d.« 


depend 


cult 
cuit 
duces a 
whose amplitude and polarity 
on the magnitude and direction of the 
phase difference between the transmit 
ted sync pulses and the receiver's de 
flection waveforms. The frequency 
controlling circuit varies the frequency 
of the oscillator with the 
output of detector 


voltage 


in accordance 
the phase 


voltage is 


voltage 
Since the control 


only slow changes (a ver 


yuency a.« component) it 
passed through 

ill almost completely 
If this is done, the os« 


not be affected very much b 


a low-pass filter which 
remove no 

lator will 
but 
changed very 
rhe 
slow cnange 
the 
receivel 
stable 
fiywheel mh re 


pulses 
noise 
its frequency cannot be 
rapidly if 

itistactory 


necessary tem 
only if 
ufficient; that is, if 
and the 

are relatively 


incoming sym 
itor 


pulses oscil 
both 

since satisfactory 
a stable basic oscillator, a natu 
ral line of development in horizontal 
simplification 
rhe 
multivibrator or blocking 
improved by adding 


i parallel resonant circuit tuned to the 


quires 


deflection circuits is the 


of stable oscillator circuits sta 
bility of a 


oscillator can be 


aw-tooth 


and it 


frequency of the desired 
done in many 


quite iti 


This is receiver 


seems to be factory when 
automatic tre 


However, the 


combined with a good 


quency control system 
stable 


oscillator is the 


most basic iw-tooth 


type ol 
one in which the di 
charge tube is triggered by the shaped 
ysutput of a 


is determined largely | 


ine-wave oscillator it 
frequency 
nductance and capacitance of the 
and is not affected n 


characteristics, d.c 


circuit 
tube 


Fig. 2. Schematic diagram of the Zenith 19126 vertical system. 


The oldest circuit of thi © is that 
the RCA 630, Fig. 4 It is, of 
course, familiar to television 
technicians by now 
while 


used in 

most 
It might be 
review if, to se 


worth 
however, to 
functions are performed by 
that we Can see 


just what 


this circuit, so how 
the ir 


fewer components In current receiver 


functions are performed by 
electron coupled Hartley os 
I'he 6K6GT act 


plate of the 


J is ar 
cillator screen of the 
as the 
Between the 
as well as between the 
the 6K6GT oscillator ibe 


approximately sine-w ‘ 


circult 
cathods 
grid and 


oscillator 
grid and 
control 


screen 


cathode of 
cillations 
ire produced 


the 


sine 


is not u ne tor 
most ac irate synchronization 


not change araplitude rapidly 
Therefore, the wave must 
nto a sharp pulse This is 
First, the « illa 


and the 


it does 
enough 
be reshaped 
lone in two ste] 
between gr.1 1 


ons acreen 


are iarge enough Li amplitude to drive 
the plate current to 
cut-off Therefore, the 
waveform is not a 
clipped sine wave 

load is a resistor, R» 
equally all of the frequency con 
ponents of the his 
is applied to a differentiating circuit 
Cw and R 

and negative 
tube Vimo 
with a much 
Cc and FR 


enough negative 


aturation and to 


piate ollage 
sine wave but a 
a puine Dh 
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plate 
repre 
duce 
pulse aveftorm 
which produces positive 
pulses The ad harge 
circuit 
tant 


has a grid-leak bi 
longer time con 
Which 
bias to clamp the po 
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of the 


enough so that the neg 


large 
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Fig. 4. Horizontal oscillator circuit used by RCA in the 630 


VEN can fly the Atlan- 

tic in less than a day, a world of 

difference exists between radio and 
TV repair in America and England 
For over a year and a half now, l-have 
been working as a TV bench mechanic, 
in and near London. Since our last 
home was in New York, I am able to 
compare and contrast radio and TV 
problems in two of the world’s largest 
cit Ss 


though one 


Certain basic facts should be under- 
stood: 


l. All radio 


itions now 


and TV transmitting 
broadcasting in England 
are government operated. (Some pri- 


vately owned stations are now under 
construction.) ‘The only commercial 
broadcasts received are by radio, and 


these come from Radio Luxembourg 

2. While the British Broadcasting 
Corporation has so far built and has 
five TV transmitters, all 
of these stations carry the same pro- 
grams most of the time. They use dif- 
ferent frequencies to avoid interfering 
with one another Thus, in any one 
area, all TV sets are always tuned to 
channel, In fact, the only pro- 
vision for tuning the sets is on the 
back of the chassis, and is usually not 
accessible without removing the back 
cove! No bandswitches; no tuner 
troubles 


in operation 


a single 


3. Since only one station is regularly 
received, aerials (antennas) are in- 
stalled so as to get reception of 
that one station. Aeriais are cut to the 
exact frequency; ghosts are a minor 
problem! 


best 


1. The standards adopted for trans- 
mission are different than those of the 
U.S. and in themselves, simplify the 
problems of TV servicing. The fre- 
quencies used fall within our channels 
2 to 7, and are relatively solid and un- 
affected by the vagaries of higher fre- 
Whereas the U.S. 2 


quencies, uses 525 
lines, in England only 405 lines are 
used This results in a_ horizontal- 


oscillator frequency of 
also in a frame 


10,125 cps and 
frequency of 25 per 


second, Due to the smaller number of 
lines, a narrower bandwidth is pos- 
sible In fact, the sound carrier is 


placed only 3.5 megacycles away from 
video.-so the average set produces, at 
best, about 3 megacycles definition 
Narrow bandwidth leads to fewer 
problems of staggering if stages, 
fewer stages of i.f., and little difficulty 
with alignment 

Vertical polarization is used for the 
transmitted signal resulting in dipoles 
pointed skywards, less airplane flutter, 
ind less need for directional aerials. 
With only one channel anyway, there 
are no headaches such as we know so 
well in the States, trying to satisfy cus- 
tomers desiring reception from several 
directions. There is also no problem 
of re-orientations due to wind turning 
the aerial, 

Sound is transmitted in the ampli- 
tude-modulated form. No discrimina- 
tors, no ratio detectors, no intercar- 


rier. I find that most English tech- 
nicians have had no experience with 
FM. 
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TV REPAIR 


By 
JOHN D. BURKE 


ae 


A radial TV receiver chassis manufac- 
tured by Murphy Radio Lid. is shown 
as it sits in its cabinet on the left. 
This is a fairly popular English receiver 
and predates our vertical chassis sets. 


A Yankee TV service technician working in England makes 


some interesting comments on TV servicing over there. 


Most British TV sets have very sim- 
ple syne circuits, and very often the 
horizontal 


amplifier tube also serves 
as the horizontal oscillator as well. 
The various types of more elaborate 


circuits, so necessary and so commonly 
used in the U.S., and the tricky 
clipping devices are unknown and un- 
necessary in England. This is due to 


noise 


the positive modulation used with 
video transmission. The sync pulses 
are below the carrier level and are 


very little affected by noise pulses 

No automatic gain control is found 
in any sets, except a few very recent- 
ly sold, because with one station there 


is constant signal strength; no need 
for a.g.c 

As for the sale of radios and TV 
receivers, it is a fact that in all this 


time I have heard of no case where a 
TV or radio was sold at less than list 
price! Only one form of discount sell- 


attention. Where- 
the 90-day 


ing has come to my 


as some dealers give only 


free service, together with manufac- 
turer's parts warranty, other dealers 
do give one year's free service, aside 


from parts and tubes, which carry only 
the manufacturer's warranty. Actual- 
ly, that amounts to a discount, but it 
is not advertised as such. The manu- 
facturers are quick to take away 
franchises if their products are sold 


below retail 

Most service shops work six days 
from 9 a.m. to 6 p.m., with a half-day 
off on Thursday Some shops only 


work five days 
It is necessary 
ment to the 
grams. I 
after New 
the BBC's 
things. 


to digress for a mo- 
question of 3BC pro- 
found it rather a shock, 
York, to become used to 
leisurely way of doing 


If anyone wants to test a television 
set before 10 a.m., he must use a pat- 
tern generator for the BBC does not 
come on the air until 10. (Radio pro- 
grams start at 6:30 a.m.) Then comes 


a two-hour transmission which varies 
only slightly from day-to-day, week- 
to-week, month-to-month This con- 
sists of a “demonstration film” which 
reviews the history of television, gives 
some samples of programs from the 
past, and some old news reels. (The 


latter are changed 
Interspersed every 15 
are some test patterns 

Sharply at 12 noon they 
Right in the middle of a job 
not! We cuss and turn on our 
generator. 

In preparation for the Coronation, 
the BBC unbent a little and trans- 
mitted a test pattern for an additional 
hour, from 12 to 1 p.m 

At 3:15, the BBC is usually on again, 
this time with various pro- 
grams—interviews, films, sports, an 
air show, etc. They may or may not 
stay on continuously thereafter. Each 
day it is necessary to consult the offi- 
cial publication “Radio Time to plan 
work, particularly in relation to de- 
livery of new sets, installation and try- 
out of aerials, and return of repaired 
sets. 

In England, most TV repair jobs go 
to the shop. When the set is removed, 
the cabinet goes along with it. There 
are good reasons for these procedures. 

While you may think there are many 
small tube types in use in the U.S., you 
should see what a variety has been 
installed in English sets. It is impos- 
sible to carry a small suitcase-type 
tube assortment and do most home 
calls as I have done in New York. Also, 
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occasionally.) 
minutes or so 


are gone, 


likely as 
pattern 


type s of 


in England, quite often the man who 
goes on the service call is either com 
pletely nontechnical—such as a truck- 
driver, or he is a repairman qualified 
to do only minimal repair jobs. It is 
quite awkward to get the average 
chassis out of its cabinet Particular 
attention is given to covering the back, 
the bottom, and any metal which 
might be touched by user or by chil- 
dren, for power-line supplies average 
230 volts. 

Some other why 
taken to the shop for service are that 
pulling out tubes is usually more dif 
ficult in English sets than in Ameri- 
can sets—-some types are harder to get 
out than The 
transmission being limitec, service in 
the home would require carrying a 
portable pattern generator for those 
times when the BBC is off. Also, there 
is no TV repair service after 6 p.m. As 
we know, in the US work is 
in the e 
for a big part of work done in people's 
homes. In addition, there is no stand- 
ardization of power outlets. One may 
find any one of 8 or 10 different shapes 
of wall outlets. This makes it diffi- 
equipment in the 


reasons sets are 


loctals are hours of 


much 


dom vening, and this accounts 


cult to use test 
home 


Charges and Wages 


On the one hand ages tor service 
technicians are very low compared to 
the U.S., yet, one can live quite 
fortabliy on the wages 
trade TV service technicians earn 
more than bus drivers, railroad engi- 
neers, and even many factory workers 
But, whenever a TV set goes to the 
shop for repair, if it is not unde 
guarantee, the minimum labor charge 
(including pickup and delivery) almost 
equals a full day's pay for the bench 
mechanic. This is true for all jobs 
simple or difficult. The very difficult 
have added charges, but the 
amount go« ip gradually. 


com- 
paid in our 


labor 


January, 1955 


Now, to appreciate this apparently 
outrageous system of charges, or 
rather, get the picture more clearly in 
mind, it is relate TV 
labor charges to the price of tubes and 
parts. The average small tube (called 
a “valve’’) the public about 1 
pound (including a heavy purchase 


necessary to 


costs 


tax) This is approximately equa] to 
$2.80. A horizontal output trans 
former costs from 2 to 4 pounds. A 
whole TV 12-inch table model 
more than 60 pounds. A picture 
costs from 14 to 20 pounds 

So, if the minimum labor charge is 
30 shillings (that is, one and one-half 
pounds), that 
The service 


costs 


tube 


charge is reasonabk 
technician is able to live 
on a wage of 30 shillings a day 
earn about 2 pounds.) 

The point is as TV are 
still very expensive to buy and to 
operate in England. Other things are 
much cheaper proportionately than in 
the US This high cost has slowed 
down the growth of television 

From the repair point of view, it 
makes for a completely different rela 
tionship between the 
the shops, and between employers and 
employees. While I have heard a few 
arguments over TV repairs, I have not 
heard anything like the arguments 
which were going on back home when 
I left From the accounts I 
read, you are still having a mad tim 
In any case, I have enjoyed the fre« 
dom from night work; and the only 
“arguments” I have had have 
with the sets. For the sets are 
different from American 
schematics and service information are 
different, and I never dreamed 
many varieties of vacuum tubes there 
are until I came to England Y- 
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WIRE 
TENSIONING 
RATCHETS 


A Belling-Lee TV 
entenna with details 
of the ratchet chimney 
bracket. Note the 
vertical orientation of 
the antenna, cor 
responding to the 
vertical polarization 
of the TV transmitted 
signals in England. 


THE MOTOROLA 
19 COLOR TV RECEIVER 


By M. S. KAY 


Part 1. First complete analysis for service technicians 


of the first 19-inch color TV receiver widely available. 


NE of the first color television re- 
() ceivers to appear on the market 
using the 19-inch CBS color tube is 
the Motorola. The built 
around 29 circuit tubes, a 19VP22 19- 
inch tricolor picture tube, three ger- 
manium and three selenium 
rectifiers, Power consumption of the 
total receiver very moderate 375 
watts 
The tremendous progress which com- 
mercial television has made in 


receive! Is 


diodes, 


in Aa 


color 


less than one year after its official 
adoption is best revealed by the fact 
that relatively so few tubes are re 


quired to present a full color picture 
When it is recalled that the first color 
receiver, the RCA CT-100, had 36 tubes 


3 germanium diodes, and 2 selenium 
rectifiers (plus a 15GP2? color tube) 
only 9 months before, we realize that 


a 20 per-cent reduction in so short a 
time is a remarkable feat 

A block diagram of the Motorola re- 
ceiver is shown in Fig. 1. Of the r.f 
and video if little need be 
added to what has already been said 
in prior articles appearing in this mag 
Actually, Motorola is using the 
same circuits here that they ordinarily 
their black-and-white receivers 
with some minor modifications 
compass the wider composite color sig- 
nail. Also, sound take-off is accom- 
plished at the plate of the 3rd video 
if. rather than beyond the second de- 
tector. This enables the circuit design- 


stages, 


azine 


use in 
to en- 
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additional attenuation 
on the sound carrier prior to the video 
detector in order to minimize the ap- 
pearance of the 920 kc. signal obtained 
when the sound and 
Signals beat with each other 

Of particular interest here are the 
circuits which are found beyond the 
video detector. The schematic diagram 
of Fig. 2 reveals two video amplifiers 
which resemble monochrome video am- 
plifiers except for the lack of special 
peaking coils in the output of the first 
However, it will be noted 
that the principal load resistor for Vox 
is only 820 ohms (Rew), a value low 
enough to maintain the amplifier re- 
sponse up to 4 me. In the output of 
the 2nd video amplifier there is com- 
pensation and hence higher 
resistors are permissible 


ers to impose 


color subcarriet 


video stage 


value load 


Both the color and monochrome 
components of the composite signal 
remain together through both video 


amplifiers. Separation then takes place 
at the plate of the 2nd video amplifier 
The brightness component is led off to 
a separate brightness output amplifier 
(Ve, a 12ZBY7) via Ru and Lw, a .6- 
microsecond delay line. (The reduction 
in delay time from the usual 1 micro- 
second to .6 microsecond will be dis 
presently). At the same time, 
the chrominance portion of the signal 
appears across ,Re« and Rw, and is ap- 
plied to a 12BY7 bandpass amplifier, 
Vs. Just how nmiuch chrominance signal 


cussed 


Side and rear views of the Motorola 
color TV set showing the double chas- 
sis setup. The vertical chassis con 
tains most of the chrominance circuits. 


reaches V, is governed by the setting 
of Rws. This potentiometer, the 
trast control, acts in conjunction with 
Res in the cathode leg of the bright- 
ness output amplifier. Both are me- 
chanically genged, permitting the 
simultaneous adjustment of the chrom- 
inance and 
A separate control is 
subsequent 


con- 


monochrome signal levels 
available at a 
point in the system 
to permit independent adjustment of 
the color intensity of the picture 
Brightness Signal. The brightness o1 
monochrome signal is amplified by Va 


color 


and then passed through a 3.58-me 
filter before being applied to all three 
cathodes of the picture tube. The 3.58 
me. trap serves to attenuate any color 


sidebands 
point 


that may be present at 
The trap also tend 
bandpass of this a value 
somewhere between 3 and 3.2 me 
Hence, in spite of the fact that mono 
chrome signals up to 4.2 mc. are in- 
itially sent from the station, only those 
frequencies up to 3.2 mc. are actually 
effective in developing the picture 

The monochrome signal at the 
ture tube cathode has negative 
ity, a condition that is 
proper combination of the brightness 
and chrominance components of the 
color signal. Actually, the matrixing 
of the two portions of the color signal 
within the tube itself 
than in a separate resistive 


this 
to limit the 


circuit to 


pic- 
polar- 
required for the 


occurs 
rather 
network 

Bandpass Amplifier. The 
nal, once it leaves the 2nd video ampli- 
fier, travels to Vs. A potentiometer in 
the cathode leg of this tube varies the 
gain of this stage and since only the 
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picture 


color sig- 


color portion of the signal is thus af- 
fected, the control is labeled on the 
diagram as the chroma control. For 
the consumer, this knob is labeled “col- 
or intensity,” this being considered 
more descriptive of its action. Maxi- 
mum gain occurs when the knob is 
fully clockwise so that the 10,000-ohm 
resistor is completely out of the circuit 

The color burst signal also 
through the bandpass amplifier. To in- 
sure that sufficient burst voltage is 
available at all settings of the chroma 
control, a special positive pulse is fed 
into the grid circuit of V., the bandpass 
amplifier. This pulse is obtained from 
the horizontal output transformer and 
is so timed that it arrives at the same 
instant as the color burst. The pulse 
decreases the bias on the tube, causing 
it to furnish more plate current during 
this interval. In this way, a color burst 
signal is obtained which, at every set- 
ting of the chroma control, 
enough to adequately drive 
a.f.c. network 

A 1N60 germanium diode is con- 
nected between the chroma control 
and the grid circuit to maintain the 
amplitude of the signal at its 
most efficient level. Here is how it 
does this. The cathode end of the 1N60 
is connected to the top end of the 
chroma control and hence is subject to 
whatever positive potential exists at 
this point Let us say this is 5 
volts. The other end of the 1N60 con- 
nects to Rw, a 10,000-ohm resistor in 
the grid circuit of V. This same re- 
sistor develops the positive boosting 
pulse. If the pulse raises the voltage 
across Rie above 5 volts, the 1N60 
conducts and serves to maintain the 
voltage across Ri. at the same level as 
the voltage across the chroma control 
When the chroma control is completely 
in the circuit, V. grid bias is greater 
and more positive boost voltage is re- 
ceived for the arriving color burst. On 
the other hand, when the chroma con- 
trol is completely out of the circuit, V 
is operating at full gain. At this point 
no intensifying pulse is needed and 
none actually reaches it because the 
1N60 tends to maintain the voltage 
across Ry». at zero volts. 

Burst Amplifier. The output of the 
bandpass amplifier is applied to two 
points: a bandpass cathode follower 
and a burst amplifier. Considering the 
latter first, the signal is brought to the 
amplifier by way of Low. Loe and Cs. 
form a 3.58-me. tuned step-up network 
in which the applied burst voltage is 
actually fed to the grid of Va. in 
greater amplitude than it is applied 
Adjustment of Co». will vary the phase 
of the burst which the burst amplifier 
receives. When the circuit is precisely 
tuned to 3.58 mce., the signal developed 
by the circuit will have the same phase 
as that of the incoming burst signal 
If Cue is detuned, the signal developed 
by the resonant circuit will either lag 
or lead the incoming burst signal 
the color 
burst 


passes 


is strong 
the color 


burst 


Since a.fic receives 
the from this amplifier, it will 
shift the phase of the generated 3.58- 


me. subcarriet 


stage 


to follow suit. This, in 
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turn, will alter the colors produced on 
the screen. Because of this action, the 
shaft of Cae is extended to the front 
panel and labeled “color shading con- 
trol.” Its proper setting is determined 
by the set user according to the color 
of some familiar object 

The burst amplifier stage shown in 
Fig. 2 appears to have no “B--" screen 
voltage. Instead, the grid is connected 
to a special winding on the horizontal 
output transformer and from this 
point it receives periodic positive 
pulses. These pulses are timed to ar- 
rive with the color bursts and possess 
sufficient amplitude to drive the tube 
into conduction. Ren, Ree, and C 
as a phase shifting and shaping net- 
work to insure that only the 
burst passes through the stage 
action of the network is 
Fig. 3. 


serve 


color 
The 
ilustrated in 


Color Syne Section 


The entire color sync section, con 
sisting Of Vasu, Vas, Vaw Vee and 
Vew is sufficiently similar to the color 
sync sections discussed in previous is- 
sues of Rapio & TELEVISION News not 
to warrant any additional explanation 
here. Of interest, however, is the phase 
shifting network, Ts, which provides 
two 3.58-me. signals to the color 
modulators which are 90° out-of-phase 
with each other 

The network is shown by itself in 
Fig. 4A. The plate of the buffer con- 
nects to the top of Lew» and it is from 
this point that the R-Y demodulator 
obtains its 3.58-me. signal. On a vector 


de- 


diagram of this network, then, we can 
use the R-Y vector as our starting 
point. See Fig. 4B. Let us call the 
voltage across Lo», B,. This same volt- 
age also appears across the series com- 
bination of Ce. and Cos and divides 
across them in inverse ratio to thei 
capacitance. Of interest is the voltage 
across Ce, and this is shown as &, in 
Fig. 4B. &, is also the voltage which is 
applied across the series combination 
of Ce, and Lee Since this combination 
is resonant to 3.58-me., whatever cur 
rent flows through Ce, and Lew will be 
in phase with £ This current is 
labeled J, in Fig. 4B. The voltage drop 
produced across Le. by J, leads the 
current by 90°. This is B, and is the 
3.58-me. voltage which the B-Y de- 
modulator receives 

Of interest to the service technician 
is the manner in which this circuit 
would be adjusted. A v.t.v.m. is con- 
nected to the cathode of Vex, the R-Y 
demodulator by means of a chassis test 
point through a 100,000-ohm isolating 
resistor. The ground terminal of the 
meter goes to the receiver chassis 
With the receiver in operation, a d.c 
voltage will appear at the cathode of 
Vu because the diode is detecting the 
applied 3.58-me. oscillations. This volt- 
age will be somewhere in the neighbor- 
hood of 25 volts. The slug in Lew is 
now adjusted until the v.t.v.m,. reading 
is maximum 

The next step is to adjust Loe and a 
moment's reflection will reveal that 
since Cy, and Lee form a series reso 
nant circuit, they will 


Impose maxi 


Fig. 1. Block diagram of the Motorola 19-inch color TV receiver. The pulse ted 
to the bandpass and burst amplifiers is obtained from the flyback transformer. 
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im load across the rest of the 
quadrature network when they are 
tuned to 3.58-mc. Hence, the slug in 
Lee is rotated until the meter at the 
cathode of Ve. dips. To insure that 
the alignment is precise, the over-all 
procedure is repeated several times 
until no further adjustments are 
required, 

Important, also, to the service tech- 
nician is the manner in which the en- 
tire color oscillator a.f.c. system would 
be aligned. In black-and-white re- 
ceivers the only a.f.c. system used is 
that found in the horizontal deflection 
section; in color sets we not only have 
the latter, but the a.f.c. network in the 
color sync section as well. 

First, connect a v.t.v.m. to the cath- 
ode of Vas (Fig. 2) using a 100,000-ohm 
isolation resistor. The meter should 
read approximately 12 volts of 3.58 mc. 
oscillator injection. (Short the control 
grid of Vas to ground to eliminate 
spurious incoming signals.) 

Next, remove the short circuit from 
the Vas grid and tune in a color sig- 
nal. Set the color shading contro] to 
midrange. Fully retract the slugs of 
the burst amplifier grid coil, Lex, and 
T», the coupling transformer to the 
a.f.c. circuit. Adjust both slugs for 
maximum v.t.v.m. readings. This in- 
sures that both diodes of the a.f.c. net- 
work are obtaining the maximum color 
burst amplitude 

Now, remove the burst signal by 
grounding -Lo.. Move the v.t.v.m. to the 
center arm of Res and adjust this po- 
tentiometer to give a zero reading on 
the v.t.v.m 

Remove the short from Le and ad- 
just Los in the plate circuit of the re 
actance tube to bring the 3.58 mc. os- 
cillator in phase with the incoming 
This condition is reached when 
the v.t.v.m. reads 0 volts, indicating 
that no correction voltage is being de- 
eloped by the a.f.c. circuit 

Note how the diodes are used to de- 
modulate the 3.58 me. signal for the 
meter 


burst 


Color Demodulators 


This balanced diode 
demodulators which respond to phase 
differences in the incoming 
nal in much the same manner as the 
liodes in the color sync section. As a 
natter of fact, both c 
ir, as the following 
reveal. (The discussion will cover 
the R-Y. demodulator 
lemodulator is exactly 

The incoming color sidebands appear 
transformer T=. and both R-Y 
receive and oppositely- 
phased portions of this 
Fig. 2. The connection of the 
transformer windings is placed at a.c 

ound potential by 

)l-efd. capacitor (Cue) 

At the other end of 
3.58-me. subcarrier is applied 
from the buffer linked to the 
3.58-me. crystal oscillator. If we were 
to draw a vector diagram depicting the 
relationship in this circuit, it 
would appear as shown in Fig. 5A. BC 


receiver uses 


color sig- 


ircuits are simi- 
analysis will 
only 
since the B-Y 
similar to it) 


icross 
odes equal 
voltage. See 


two 
the presence of a 


this 
voltage 


circuit, a 


stage 


phase 
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the voltage across the first winding of 
Te, represents the color signal applied 
to Vas, and BD, the voltage across the 
second winding of Tw, is the color sig- 
nal for Vas, At the same time, the 
3.58-me. subcarrier is present across 
Lee and it assumes the vector pesition 
BA 

Tube Vu, then, is subjected to t- 
ages BC and BA, producing a combined 
voltage which, in Fig. 5A, is labeled 
“Resultant No. 1." Va» and its circuit 
produces “Resultant No. 2." In the 
case shown in Fig. 5A, both resultant 
voltages are equal and since they de 
velop equal and opposite voltages 
across their respective load resistors 
Ra, and Rew, the net output 
from the circuit will be zero 

(If the current path through RR» and 
Re appears somewhat obscure, re- 
member that each 33-asfd. capacitor 
(Con and Cus) charges up whenever Vaux 
and Ve», conduct and then the capaci- 
tors discharge through the load re- 
sistors during each half when 
the diodes do not conduct.) 

Zero output is obtained when the 
incoming color sideband voltages are 
90° out-of-phase (i.e., in quadrature) 
with the injected 3.58-mc. subcarrier 
voltage. In the R-Y demodulator this, 
of course, will happen when the B-Y 
color sidebands are applied to it. How 
ever, for R-Y signals, the phase rela 
tionship is other than 90° (or 270°) 
and output voltages are obtained. See 
the resultants in Figs. 5B and 5 
These represent the demodulated R-Y 
color voltages and their sum is trans- 
ferred to the following R-Y amplifier 
through a 3.58-me. trap 

The polarity of the signal 
which are obtained from these de- 
modulators depends upon two things 
the phase of the applied subcarrie 
signal and the manner in which the 
incoming signal voltage is fed to the 
demodulator diodes. Concerning the 
subcarrier signal, this be appl.ed 
to its respective demodulator either 


voltage 


cycle 


voltages 


can 


Fig. 3. In order to key the burst gate 
amplifier or correctly to coincide with 
the arrival of the color burst, the keying 
pulse from the flyback transformer must 
be delayed. Shown below is the phase 
shift network used and how it performs. 
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Fig. 4. (A) Simplified version of the 
quadrature network (T., in Fig. 2) and 
(B), the phase relationships of the volt 
ages in this network for demodulators. 


Fig. 5. Vector diagrams illustrating the 
operation of the diode color demodulators. 


possessing the 
from this 
condition 


proper phase or 180 
position. When the latter 
holds, we obtain (R-Y) 
from the demodulator instead of R-Y 
The action is true of the B-Y 
demoe lator 


same 


A reversal in signal output polarity 
will also be obtained if the connections 
to the diodes Thus, if 
you examine the two demodulators it 
Fig. 2 you will note that the incoming 
signal connections to the B-Y demodu 
lator are the reverse of the connection 
to the R-Y diodes 

In the present receiver 


are reversed 


both sets of 

negative 
(R-Y) and (B-Y) 
Reversal to the positive phase is 
achieved by separate R-Y and B-Y am 
plifiers after which two signal 
are transferred to the control grids of 
the color picture tube 

For the proper 
on the 


two 


detectors produce 


voltages, that is 


output 


these 


rendition of colors 
that the 
comprising demodu 
lator be balanced as closely as possible 
While the 
small 
tolerances 


screen, it is important 


diodes each 
critical and 
due to parts 


affect 


any ap 


circuit is not 
unbalances 
will not 
reproduction, atill 
preciable inbalance will have a 


marked effect (To be 


circuit 
noticeably 
the color 


continucd 
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By BERT 


HE tumult and the shouting have died 
away, the New York Audio Fair has come 
ind gone, and here is the report on what was 
new, novel and nifty at said Fair. Publica 
tion dates being what they are, this is a bit 


late. However, since the majority of the 
equipment viewed at the Fair won't be on 
vour dealer's shelves by the time you read 


this, this report can still be timely. If you 
caught a slight innuendo in the last sentence 
you're right. I may be all wet, but I still do 
not subscribe to the idea of bringing out 
items of equipment that get people all fired 
up, and then letting them hang while various 
bugs” are worked out and the item is 
put into production, Hi-fi manufacturers 
ire notorious for this practice and many a 
good product has been “killed” by this pro 
crastination, No one contests the validity of 
the theorem of “let's get a reaction from the 
public,” if the manufacturer that his 
product is merely a rototype and a long way 
from actual production. Believe it or not, I 
snow of at least two items which were “hot 
tuff” at the /953 Fair, which are still not 
senerally available! Naturally, no manulac 
turer deliberately situations. It 
does seem, however, that a company should 


States 


causes these 


have enough faith in the product it is 
offering to the public, to anticipate a certain 
demand, and if actual units are not stock 


piled, at least be prudent enough to be geared 
for fast production Nuff said about errant 
manutacturers 

In my report on last year’s Fair I had a 
lot to say about the really incredible noise 
issuing from most exhibits and the overblown 
boomy bass which characterized most of the 
speakers that were shown. Since I have just 
gone through the experience of “manning” 
the Rapio & Tetevision News exhibit for 
jour straight days, | would like to retract last 
vear's statement about noise and modify my 
views om the boomy bass Not only do I 
spologize to those whom I castigated about 
noise last year, but I sympathize with them 
in their plight, Yessir, now J know why all 
exhibitors make such a racket! It's just plain 
eli defense. 1 proved this to my complete 
atisfaction at least a dozen times I'ry to 
take a lofty view of your exhibit and the fact 
that you dealing with classical music 
Play your discs or tapes at what approximates 
concert-hall level for the and acoustics 
of the room you are occupying, What hap 
pens? People stick their heads in the door, 
listen for a moment, and duck out again. Not 
the ghost of a chance to sell your product 
Now watch this. Giving the gain control a 
hearty twist upwards, and calling upon all 
the resources of your 60 watt amplifier, you 
oon reach the threshold of pain and a gargan 
tuan orchestra is making mighty sounds. Lis 
ten!! Above the roar of the music you can 
hear the thud of eager rushing feet. Like 
moths attracted to a flame, the hi-fi bugs are 
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are 


sice 


WHYTE 


pouring into room, to stand transfixed 
and worship at the shrine of the great god 
Decibel! When the music (?) ends or your 
protesting ears ask mercy, the gain is turned 
down and the exodus from your room begins 
It’s as simple as that. Keep your room quiet 
or at a reasonable level and it’s empty. Play 
your music at ear-splitting levels and it’s full 
I will not go into the solution to this mess. It 


oul 


is too obvious and too difficult for accom 
plishment 
The story on the boomy bass is some 


what more heartening. There was still plenty 
of incredibly distorted mud which was sup 
posed to represent the sounds of tympani or 
bass drum, or big bass viol. But in the main, 
there was a vast improvement over last year 


It was evident that a good many enginecers 


had recognized the problen s of cabinet re 

onanc Most of them took the usual course 
and employed extra. heavy cross bracing 
especially on undamped panels. A more lavish 


use of felt and 
was noted. It 
G. A. Briggs, 
version of the 
filled panels 


fiberglas insulating material 
remained for that clever man, 
to come up with 
enclosure which 
Needless to say, the 
exceptionally 


a commercial 
utilizes 
bas hear ‘ 

this unit was clean and 
from unnatural coloration. The trend to 
wards larger enclosures continued. In 
the fairly 
smaller 


sand 


irom 
ire 

pite of 
good bass response ol of the 
units, I think the manufacturers and 
the public are beginning to accept the fact that 
to get the maximum extension to the 
frequencies, a large 


SOME 


lowest 
constructed en 
rhe models 
shown by most of the top loudspeaker com 


heavily 
closure of the hern type is a must 


panies reflect this attituce Notable for size 
ind bass response were the Jim Lansing 
Hartsfield,” the Jensen “Imperial,” Bosak 
10 and a really mammoth unit, the Stan 
White “4D.” The Electro-Voice “Patrician” 


has been modified considerably over last year's 
model, having a larger chamber for the 18” 
woofer and a new mid-range asiembly. The 
result is a low end, even more impressive than 
the original model. Stephens and University 
exhibited multiple speaker arrays in new de 
sign horns 

There was no good amplifier 
designs. The trend here is in two directions; 
one is the general increase in power output, 
and the other is the specially packaged, very 
compact preamp—amplifer combinations 
which look like a front-end alone. In the pow 


shortage of 


er category is a new Scott of 65 watts out- 
put and a@ McIntosh of (gasp)—200 watts! 
Brociner, Scott, and New omb, showed pack- 
aged units of clever design and impres.ive 
specifications. Fisher had a 60 watt “Big Ber 
tha” incorporating variable damping, a fea 


ture noticed on several other units, too. One 


of the neatest “gizmos” (to me) was the new 
The opinion pre column are those of the 
v yer and do not refieet the views or opin- 
" f the od Isher this magasirc 


McIntosh C-2 
thing I've 


front end This unit ha yim 


been seeking for a long tim« It 


has a total of three output This allows you 
to feed a power amplifier from the main out 
put, another power amplifier from an auxil 
iary output, and a tape recorder from the 
third output. In other word i have a com 
mon preamp for two amplifi each of which 
can be used to drive separate loudspeakers 
Other clever features are variable impedance 


on the phono input to match any cartridge 
ind a switch on the phono input which in one 
position is for the usual magnetic cartridges 
and the other for FM (Weathers type) pick 
ups. The Marantz front end is a most im- 
pressive unit, featuring the terrific gain of 
56 db, allowing low-level pickups like Fair 
child and ElectroSonic to be used without 
step-up transformers. In spite of this great 
gain, hum and noise are noticeably absent 
One of the continuing problems in hi-fi is 


turntable rumble and it is good to report 
that there are new weapons available for 
combating this annoyance One is a new 


units, known as the 
ruggedized turntables 


group of Rek-O-Kut 
“Rondine” series. These 
have simplified controls and seem to have 
a lower rumble factor than earlier Rek-O 
Kut’s. H. H. Scott has entered the turntable 
field with a unit of clever design. Incorporat- 
ing a new drive and suspension tem and 
strobe regulated variable speed, the rumble 
factor is said to exceed 60 db. Component 
Corporation showed a chair-side model 
of its basic turntable design. In this unit, 
a specially suspended motor drives a turntable 
of great mass (25 Ibs) through a plastic end 


new 


less belt. I have been using one of these ta 
bles for reviewing and for all practical pur 
poses, rumble is no problen 

New tuners made their appearance and 
among many excellent designs the Fisher FM 
80, Scott 310, and the National “Criterion” 
were most notable Tuning and signal 
strength meters seem to be in vogue, as wit- 


nessed on the Fisher, Scott, and Pilotuner. 
The addition of a jack to accept multiplex 
stereophonic when it ultimate! becomes 
available is a forward-looking feature of the 


National tuner 
In pick-up cartridges and arr the 
ers and Ferranti were a 


Weath- 


impressive as usual, 


as was a beautifully designed, hand-crafted 
professional arm and cartridge by Electro 
Soni The announced availability of the 
new miniature 220 and 240 series Pickering. 
cartridges will be welcome news to many 


Fairchild has a new cartridge with a 4-6 db 
higher than the current 215 series, 
and claims a frequency response flat to 17,000 


output 


cvck . 

You couldn't turn around without running 
into a tape recorder at this Fair Many new 
mall and inexpensive were introduced 
ind the established boys showed new 
Notable were the Magnecord M-S 
lant broadcast units 1m per 


unit 
wares 
ind Ber 


showed its 30 


line and the very compact 600 model. Goodell 
Company showed a new recorder with an 
isometric drive system” which was easily 


sensational exhibit among 
chines. I would have to “live 
chine for a while before passing any judg 
ment, but on the surface, this new drive looks 
like it has the answer to a great many prob 
lems of recording. Among the tape manu 
lacturers iudiotape exhibited its clever col 
ored tape and mylar base “long play”’ tape 
Triple M, Reeves, and Encore were also tout 


the most tape ma 


with this ma 


ing the new long play tape (up to 48 min- 
utes on a 7” reel). I hear via the grapevine 
that a 60 minute reel is not far aff. This 
will really make the small recorders, come into 
their own. Of course, all thi extra-play” 
timing is at 7 inch per second speed, but 
with present day techniqu i fairly good 


15,000 cycles can be achieved at 
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A BEAT-FREQUENCY 
AUDIO OSCILLATOR 


By ROBERT G. VAUGHN, JR. 


HE general unfamiliarity with 
T metnoas of dealing with problems 

presented by the heterodyne audio 
oscillator has given this circuit the 
reputation of being a very difficult one 
with which to obtain satisfactory per- 
formance, a reputation only partially 
deserved. This reputation has caused 
many technicians to turn to other 
methods for a wurce of audio fre- 
quency voltages, methods not entirely 
without problems of their own 

The purpose of this article is to dis- 
briefly some of the 
problems of the heterodyne system, 
and to demonstrate, with a practical 
example in the form of a complete in- 
strument, successful methods of deal 
ing with them. In this instrument, 
the conventional and familiar LC os- 
cillator circuits, for which most tech- 
nicians have an undoubted preference, 
have been retained, with crystal con- 
trol of the fixed frequency 

Published articles on audio-frequency 
generating equipment generally 
not been specific concerning the 
formance of the equipment described 
and therefore diffi- 
cult. But there is reason to believe the 
performance of this oscillator is con- 
siderably superior to that of the aver- 
age general purpose service instrument 
In support of this belief the following 
statistics are offered 

Stability: An eight hour period of 
operation with a deviation in output 
frequency of less than one cycle-per- 
second is typical performance. 

Oscillator Interaction: Any evidence 
of any of the effects of oscillator in- 
teraction or coupling is entirely absent. 
There literally is no low-frequency 
limit short of zero other than that im- 
posed by the audio amplifier. 

Waveform: At 50 cycles total har- 
monic content is approximately one- 
half of one per-cent. 

Range: 0-50 kilocycles. 

Output vs Frequency Characteris- 
tic: Constant within 3/10 db from 5 
cycles to 50 ke., and within 1/10 db, 
5 cycles to 30 ke 

Low Frequency Scale: An expanded 
scale range for the lower octaves to 
430 cycles, with 70 cycles at midscale, 
is available. 


cuss traditional 
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Fig. 1. Panel view of the instrument. Power supply is housed on a sep 
arate chassis to eliminate overheating of frequency-sensitive components. 
The outer arc of the scale is calibrated in cps and is 15” long. The other 
two scales are calibrated in kc. Panel measures 10"x12". case is 8” deep. 


Construction details on a stable service unit that covers 


0-50 kc. and features an expanded low frequency scale. 


Two problems having exact counter 
parts in few, if any, other 
equipment have come to be 
as almost inseparable from the het- 
erodyne audio oscillator. These are 
the difficulty of 
coupling or 


pieces of 
regarded 


avoiding oscillator 
interaction and the diffi 
culty of obtaining satisfactory stabil 
ity of output frequency. The first 
arises from the fact that a very small 
amount of coupling is immediately 
and painfully apparent in waveform 
distortion, and locking of oscillators 
The second, unlike ordinary problems 
of oscillator stabilization, is largely a 
result of the percentage magnification 
of frequency variation inherent in the 
system. The formidable sound of this 
phrasing need not be cause for undue 
alarm, however 

While it is not possible to discuss 
the problem fully in a single article, it 
should be emphasized that the possi- 
bility of oscillator coupling is greatly 
reduced and the whole problem sim- 
plified if oscillator voltages are limit- 
ed to the lowest practical amplitudes 
at all points in the system 

If this is done, electrostatic cou- 
pling is avoided without difficulty by 
using conventional shielding. Elimina- 
tion of magnetic coupling is not al- 
ways so simple, nor is the probable 
effect of remedial measures so readily 
predictable. For this reason, a pro- 
cedure that has proved invaluable 
where coupling between oscillator coils 
is present or suspected is suggested 
Simple, temporary changes in v.f.o 
connections are made in accordance 
with the lower left hand portion of 
Fig. 2, converting it into an r.f. am- 


plifier with 
range v.t.v.m 


tuned-grid circuit. A low 

connected as shown, in 
dicates any voltage induced in the coil 
by the fixed oscillator, as well as the 
effectiveness of corrective measures, 
when the circuit is tuned to the fixed 
oscillator frequency. The effectiveness 
of the scheme can be increased by 
temporarily increasing plate and screen 
voltage on the fixed oscillator 

The justification for these precau 
tions is apparent when it is realized 
that coupling here is often mistaken 
for a need for further isolation, with 
the result that additional, and com- 
pletely ineffective, isolating amplifiers 
are resorted to in a blind and futile 
effort to eliminate the trouble 

The important point to remember is 
that magnetic coupling is most read- 
ily avoided by providing a low-resist- 
ance path completely around each coil 
involved. For example, in this instru- 
ment, in the case of the v.f.o. coil, this 
peth is provided by the compartment 
cover, the tuning condenser frame, and 
the brackets connecting it to the front 
panel (also part of this path), and to 
the top and back of the cover. Re- 
moval of any one of these brackets is 
at once reflected in noticeable oscil- 
lator interaction 

Past practice has frequently tolerat- 
ed the presence of harmonics in one 
of the voltages to be heterodyned 
While this in itself may be harmless 
if the other voltage is entirely free 
from harmonics, there is reason to 
question the soundness of this prac- 
tice. In any case it should be recog- 
nized that if harmonics are present in 
both they will appear in the output as 
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harmonics of the audio output fre- 
quency, in other words, distortion. 
That harmonics have no place in the 
heterodyne audio oscillator, and that 
their generation and presence should 
be avoided insofar as practicable, is 
the view adopted in the development 
of this oscillator. There has been no 
reason to question its soundness. 
The rernarkable stability obtained is 
the result of a combination of factors. 
Its basis is the stability of the crystal- 
controlled osciilator whose frequency, 
for practical purposes, may be said to 
be unvarying. Thus the problem is re- 
solved into one of v.f.o. stability alone 
Here, a factor among others is the 
relatively enormous value cf capaci- 
tance used in tuning the v.f.o. tank, a 
total of approximately 5400 pyfd. at 
450 ke. With less than 20 microhen- 
rys of inductance required, a coil of 
very high “Q” and good dimensional 
stability in the presence of tempera- 
ture variation is possible. Further de- 
a's are given in the following 


scription. 
The V.F.O. 


The circuit is the versatile 
familiar Hartley with a triode. 
practical difficulty of obtaining sine- 
wave voltage from the untuned plate 
circuit of an electron-coupled oscilla- 


de- 


and 
The 


tor dictates a triode circuit here. This 
is no disadvantage from the standpoint 
of stability, the e.c.o. being no more 
inherently stable than an unloaded 
triode, which it is in fact. While it is 
well known that the frequency of an 
e.c.o. under certain conditions is sub- 
Stantially unaffected by voltage sup- 
ply variations, the fact that the same 
can be said of the triode oscillator is 
less widely known 

With a triode oscillator circuit in 
which losses are small, and in which 
there is close coupling between grid 
and plate circuits (operated so that 
the proportion of harmonics generated 
is small) there is a time constant for 
the grid resistor-grid condenser com- 
bination which will result in its fre- 
quency being virtually unaffected by 
voltage supply variations. With the 
v.f.o. constants used here, variations 
in plate voltage of 20%, either way, 
produced a frequency change of a small 
fraction of a cycle. 

The variable tuning condenser, a 
very important item, is a 3-gang broad- 
cast receiver type, with identical! sec- 
tions of 420 wafd. each. One of these 
sections covers a range of 0-20 kc., 
which is the “normal” range. Switch- 
ing to “high” merely cuts in the two 
remaining sections so that the three 
are in parallel, and increases the range 


to somewhat above 50 kc., the v-f.o 
operating on the low side of the fixed 
frequency of 500 ke. It is, of course, 
unnecessary to calibrate this range 
below 20 ke. since it is simply an ex- 
tension of the “normal” range. For 
the same reason, the zero reference is 
the same. 

This type of operation provides a 
linear scale over a large part of the 
range, with some desirable expansion 
of scale at the low-frequency end. 
However, with 20 kc. covered in one 
band, the need for a separate range 
for the lower octaves is obvious. To 
provide this a simple device is em- 
ployed making available a range cover- 
ing 0-480 cycles, with a scale that ex- 
pands progressively as frequency is 
lowered, 70 cycles being almost exact- 
ly at midscale. 

It makes use of the fact that when 
two condensers, one small in com- 
parison with the other, are connected 
in series, variation of the larger one 
over a wide range produces only a 
small change in effective capacitance 
The 25 ssfd. trimmer, Cx», normally 
short-circuited, is placed in series with 
the main tuning condenser section Cx, 
when the range switch is turned to 
“low.” In the initial adjustment, zero 
beat is obtained in the usual way on 
the “normal” range. The switch is then 


Fig. 2. Complete circuit diagram and parts list covering the beat frequency audio oscillator. All components are standard items. 
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RR, Reet megohm, Vy w&. res. 
Re, Re— 220,000 ohm, 1 w. res. 
Re~-1 80,000 ohm, 1 w. res. 
Ry 20,000 ohm, Vy w. res. 
Re 100,000 ohm, Vy w. res. 
Re 360,000 on nm, 1 ow, res. 
Rye-—68,000 ohm, Vy w. res. 
Rie 2200 ohm, Vy w. res. 
Rir-—100,000 ohm, 1 w. res. 
Riu-—47,000 ohm, 1 w. res. 
Ris-220,000 ohm, Va w. res. 

Riy--510,000 ohm, Vy w. res. 

Riv 1000 ohm, 1 w. res. 

Rie--35000 ohm, 2 w. res. 

Rir—3000 ohm wirewound pot, linear taper 
Rie —100 ohm wirewound pot (“Hum adjuster”) 
Rie — 360,000 ohm, yy, ». res. 

Ree 120,000 ohm, 1 w. res. 

Rer—100,000 ohm, Vy w. res. 

Ree, Rev—68,000 ohm, 1 w. res. 

Riey—470 ohm, Vy w. res. 

Ree 10,000 ohem, 10 w. wirewound res. 
Rue—750 chm, 10 &. wirewound res. 


+I% 


> 


Cr—600-700 wufd, silver mica cond. (value de- 
pends on inductance of L:) 

Ce-—200 patd. (max.) mica trimmer (not needed 

if Li bs adj. iron core) 

. ~O5 wid., 600 ¥. ceramic cond. 
500 pafd. (maex.) mica trimmer 

~3000 pufd. mica cond. 

Cu O35 wid., 600 +. cond. 

50 wuld. mica cond. 

25 wafd., 25 v. elec. cond. 

tre 100 pudd, mica cond, 

we25 aid., 400 ». cond. 

weed uid., 600 ¥. ceramic cond. 

10 pid., 430 v. elec. cond 

r—50 pid., 150 v. elec. cond. 

mw, Cr 25 afd., 200 +. cond. 


w—25 nald. coramic trimmer, rero-temp. coeff. 


‘ nu, Ce 


Anan 


Aw 
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Cur—One section of 3-gang variable cond. (see 
text) 

Coe—T wo sections of 3-gang variable cond. (see 
feat) 


Cor—350 wadd 


(maex.) a: oF ceramic trimmer 


Cuy—375 
cond 

Crr—100 wuld. silver mica cond 

Cru—4800 pufd. (total) silver mica cond 

Cor—5 ppuld. ceramic cond., rero-temp. coeff. 

Cur—15 pafd. (max.) air trimmer 

Cr, Cu—20 pfd., 450 v. elec. cond. 

Ls, La, La, Lo-—See text 

Sr—2-circuit, 3-pos. ceramic wafer switch 

Se—S pst. switch (“Power”) 

CHr—15 hy., 60 ma., 250 ohm filter choke 

Tr—Power trans. 325-0-325 @ 350 ma.; 6.3 ¥. 
@ 2 amps. 

Xtal.—Surplus CR-2B/1 

Vr—6BH6 tube 

Ve—6AVE tube 

Ve—6AQ6 tube 

Vi, Ve—6C4 tube 

Ve—12AT? tube 

V>—OD3/VRIS0 tube 

Ve—OX4 tube 

Note: The 6C4 v4.0. and 6BH6 crystal oscilla 


tor tube sockets should be ceramic units. 


uutd. (total) ceramic compensating 


crystal (300 ke.) 
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Two underchassis views of the instrument, The photograph at the right shows the oscillator compartment with 
inner cover removed. The large coil is the v.f.o. inductor. The cover of the rectangular shield at right of tun- 
ing condenser is raised to show crystal oscillator plate tank inductance. The crystal can be seen at right, 
with the oscillator coil shield just behind it. The photo at left shows balance of parts below chassis. 


turned to “low,” Cy» is turned to the tional XR 13 ceramic form, 1% inches improvised arrangement providing mi 
opposite extreme of its range, maxi- in diameter. The cathode tap is at or crometer adjustment of frequency by 
mum capacitance position, and zero near the exact center, the lower tap varying the position of a copper disc 
it again obtained, but by means ofl is % turn from the ground end, and in relation to the coil. Since this re 
after which C is not again dis- the top turn is spaced out for trim quires some machine work, the con 
bed Any change in Cy» now can ming purposes. The turns are secure denser is usually more practical and 
result in a higher frequency ly cemented to the form. This coil is is entirely satisfactory. Some designs 
refore the v.f.o. now operates on unshielded and is very rigidly mounted which omitted the zero adjuster, o1 
high side the scal is reversed Voltage from the lowe tap is ap removed it from the front panel, have 
i tuning Cy» over its entire rang plied through the 100,000-ohm resistor been shown If a heterodyne oscilla 
in only produce a change effective to the input grid of the LZATT cath tor never needs zero-beat adjustment 
capacitance approximately equal to ode-coupled class A amplifier, whos you can bet your last dollar, in unper 
lalf its normal minimum capacitance output plate circuit supplies the detec turbed and serene confidence, that the 
scale for this range can be seen tor grid This simple arrangement oscillators are locked! 
: One ero beat adjustment rovides adequate isolatio wn I P 
- all th = face _ " maaherdilie ie , athe, “on “ Crystal-Controlled Oscillator 
siderable care |} gone into the the resonant tank The lta rhe crystal - oscillator circuit 


the i tank induct across the tank is about rm al i Hartley, this one an e.c.o 


very simple Although the zero-be ent the @.c.o. is notoriously pro 


18 bare nown in Fi i ! ! ( fie ! harmon and in order to pro 


inch, on a Na conden } tu ise $ ar ( itinued on page 158) 


Rear and top-rear views of the unit with the chassis removed from the case but with oscillator compartment 
cover in place. The shield at left contains filter coil, L,. with its tuning capacitors, also the detector bias resis 
tor and bypass capacitor. All trimmers, except C». which is accessible from front panel by removing snap-in 
plug. can be reached from this side of chassis. Note tube sockets raised above chassis and the surface wiring 
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Fig. 1. When hooked up across one of 
the windings of a flyback transiormer, 
as shown here, the tester will give a 
positive indication of shorted turn ¢: 
turns in any of the various windine= 


LRHAP one of the 
all TV ser 


the substitution of a 


most b 

icing techniques involve 
known good 
component for a suspected malfunc- 
tioning unit, Thus, a well equipped ser, 
ice bench will have available such ser 
with uni- 


resistance 


icing aids as test speakers 


transformers 
substitution 


howe er 


sal output 
capacitance boxes 
As a rule 

of componenis is a means of verifying 
i troubleshooting analysis rather than 
constituting in itself a desired analyti 
The reasons for this are 


substitution 


cal procedure 
obvious since in the majority of cas« 
i substitution can be made only by 


physically disconnecting the suspected 
part 

In modern receivers, in which com 
pact assemblies are the rule, removal 
of a unit is not always 


ind it is desirable to have some other 


a simple task 


isolating a defective compo 
is especially true of flyback 


means of 
nent, Thi 
and rf. power 
vokes where substitution has been the 
urest check for a long time 

Although 
pen windings are quickly revealed by 
mventional means, a commonly en 
ountered difficulty is the presence of 
1 few shorted turns in one of the tran 
former or coil windings. In the case of 
ie flyback power supply diagrammed 


supplies and deflection 


simple failures such as 


Fig. 2, the existence of a few shorted 
ri in one of the windings of the 
would not be revealed by 


since the 


transformet 
i resistance measurement 
horted turns 
crease of less than 1‘ of the total re 
istanece of the winding. Such a de 
rease is insignificant in view of the 
fact that the resistance of a winding 
from it 


might account for a de 


light normally vary 20 


specified value 
At first glance it that 


might seem 


one o1 
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two shorted turns would cause 


FLYBACK 
ND YOKE 
HECKER 


By 
JACK FREEMAN 


Electronic Instrument Co., Inc. 


Analysis of a TV flyback transformer and yoke 


tester designed for the service technician 


change in the voltage 
across the winding(s). Thus 
ple, if the total number of turns be 
tween terminals 1 and 3 in Fig. 2 were 
1000 it might be thought that 10 turns 
horted would 
turns ratio and therefore the voltag 
by 10/1000 or 1% A little thought 
indicates that the situation ij 
erious than this 

During the 


only a minor 


for exam 


together decrease the 


howe Ve! 
far more 
, 


retrace ime magnetic 


energy is being stored in the field about 
ince the rectifier 
small current (ap 


mitroamperes) sub 


the winding Now 
tube draws a very 
proximately 100 

tantially all of the 
which is built up and stored during the 
retrace portion of the cycle is returned 
to the circuit during the forward por 
tion of the sweep. If as little as one 
horted turn develops in the winding 
the shorted turn appears as a secondary 


magnetic energy 


winding with zero ohms load resistance 
from winding 1-3 
high voltage output 


and absorbs 
thu reducing the 
and deteriorating the 


powe! 
weep waveform 


Fig. 2. Typical flyback-type high volt 
age circull used in television receivers. 
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Radio Relay station on route between Chicago 


and Des Moines, lowa 


ing tower is a control station, where 


There's no way to stop atmospheric changes that 
“fade.” But, for TV that 
travels over Bell's Radio Relay System, Bell Lab- 


devised a way to side- 


threaten television with 


oratories engineers have 
step Nature's interference. 
When a fade 


viewer is 


before the 


watchman sends 


threatens — usually 
aware—an electronic 
a warning signal back by wire to a control station 
perhaps 200 miles away. An automatic switching 


mechanism promptly transfers the picture to a 


Every fifth or sixth relay out of a 
high speed 


TROUBLE YOU CAN'T STOP 


ill witching equipment enables a TV 
troubled channel and 


protection channel faster than the eye 


picture to skip 
tand hy 


can u ink 


into a 


clear channel. The entire operation takes 1/500 
When the fade ends, the 


switched back to the original channel 


of a second picture is 


This is an important addition to the automatic 
alarm and maintenance system that guards Bell's 
and tele 


art, developed to make 


Long Distance network for television 


calls. It 


Laboratories’ 


phone marks a new advance in 


microwave 
and your 


your Long Distance telephone service 


TV pictures better each year. 


BELL TELEPHONE LABORATORIES vy 


Improving telephone service for America provides careers for creative men in scientific and technical fields. 
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Radio Service Shop. The holiday sea- 

sor was just over, leaving most peo- 
ple, if not actually broke, at least pretty 
badly bent. The Christmas radios, 
phonograph players, and TV sets that 
refused to play upon presentation had 
been taken care of in the hectic week 
between Christmas and New Year's 
Day. Now there was a lull that was 
welcomed by Mac’s red-headed assist- 
ant, Barney, by the “office force” of the 
shop, Miss Perkins, and even by Mac 
himself. 

The men had been busy most of the 
day checking and overhauling service 
equipment that ordinarily could not be 
spared from active use long enough for 
this to be done. Signal and marker 
generators were carefully recalibrated 
so that their dial readings—at least at 
the most essential frequencies-—-were 
right on the nose. The v.t.v.m.'s had 
their calibration controls aajusted so 
their pointers read precisely 1.55 volts 
when checking a fresh standard flash- 
light battery. On a.c. they were cali- 
brated to read exactly with Mac's pre- 
cision type 150 volt a.c. meter when 
eennected in parallel with it across the 
line voltage. All multiplier ranges of 
these instruments as well as those of 
the v.o.m.'s were checked by measur- 
ing a wide range of known voltages on 
the different scales. The ohmmeter 
sections of both types of instruments 
were tested for accuracy by measuring 
several wirewound and precision car- 
bon resistors. 

The voltage calibrator used with the 
oscilloscope was examined to make 
sure its peak-to-peak voltage indica- 
tions were accurate; then the vertical 
inches-per-peak-to-peak-volt sensitivity 
of the scope was measured at each set- 
ting of its step attenuator and with the 
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| er were a little slow in Mac's 
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A BREATHING SPELL 


fine attenuator set for both maximum 
sensitivity and at the half-way point. 
These sensitivities were compared with 
those measured some time before and 
arranged in the form of a chart pasted 
to the case of the instrument. As Mac 
explained, being able to preset the ver- 
tical amplifier to several known sensi- 
tivities frequently made it unnecessary 
to use the voltage calibrator at all. 
Usually a trace could be adjusted to a 
suitable size with some setting of the 
step attenuator and with the fine at- 
tenuator adjusted for either maximum 
sensitivity or at the half-way mark; 
then the peak-to-peak voltage could be 
determined simply by observing the 
height of the trace on the calibrated 
screen and translating this measure- 
ment into peak-to-peak volts by use of 
the chart's indication of the amplifier 
sensitivity obtained at that particular 
setting of the attenuators. Finally, 
square waves of various frequencies 
were observed on the oscilloscope to 
be sure that the frequency response 
characteristics of its amplifiers had 
not changed 

Out in the front office Miss Perkins 
had kept busy checking the advertising 
mailing lists dgainst the customer rec- 
ords for the past year. The customers 
who had been into the shop in 
1954 would receive a card thanking 
them for their patronage expressing 
the hope it would be continued. Cus- 
tomers who had not been heard from 
during this period would receive 
the ‘“We've-missed-you-is-anything- 
wrong?” card. Then there was the 
new prospect list that Miss Perkins 
constantly compiled from reading the 
wedding announcements, new-arrivals- 
in-town stories, etc. These were slated 
to receive the “Why-don’'t-you-give-us- 
a-try?” card. 


At four o'clock, though, she neatly 
cleared off her desk and quietly slipped 
out the front door and into the res- 
taurant adjoining the shop. Soon she 
was back with three huge steaming 
hamburgers covered with “the works” 
and with three bottles of Coke to 
match. 

Warm cries of welcome greeted her 
as she stepped into the door of the 
service department, and activity there 
came to a grinding halt. Barney quick- 
ly wiped off the top of the service 
bench stool with the sleeve of his 
shop coat and proffered her the seat 
with a flourish that would have done 
justice to the offer of a throne. , She 
perched herself graciously upon it with 
her high heels hooked over a top rung 
while the two men sat side by side on 
the service bench. For a little while 
al! three munched away in the con- 
tented silence that is only possible 
among friends who know, understand, 
respect, and like one another. 

Finally Matilda turned to Mac and 
said, “Mac, your wife called me be- 
fore Christmas and wanted some sug- 
gestions about a Christmas present for 
you. I took a chance and told her I 
thought you might like a tape of pre- 
recorded music and suggested two or 
three sources of these. Did you find 
anything like that in your stocking?” 

“Sure did, Matilda; and I thank you 
for saving me from the usual Christ- 
mas ties. She bought me two of Hack 
Swain’s five-inch, dual track Musikon 
tapes recorded at 7‘ inches per sec- 
ond. The selections on these two tapes 
include piano, organ, and vocal num- 
bers. Several of the organ selections 
are of the multi-track recording type 
that Les Paul and Mary Ford have 
made famous. All in all, these tapes 
are exactly what I wanted—to coin a 
yuletide phrase. Seriously, for a long 
time I've wanted to see for myself just 
how good pre-recorded tapes sound 
on my own recorder.” 

“Well,” Barney demanded, “how do 
they sound?” 

“Much as it pains me,’ Mac replied, 
“T've got to admit that a professional 
tape recording sounds better than 
anything I've been able to accomplish 
at home. Naturally, I expected this. 


After all, these recordings are made 
in studios with properly engineered 
acoustics; the recording equipment, 


including microphones, is the best ob- 
tainable; and the people doing the 
recording have considerable more 
know-how than most of us amateurs. 
All this shows up in noticeably im- 
proved fidelity, better signal-to-noise 
ratio, better microphone technique, and 
all around more pleasurable listen- 
ing. I fully intend to buy some more 
pre-recorded tapes from various manu- 
facturers. The fellow who has never 
heard one simply does not know how 
good the playback portion of his tape 
recorder can sound.” 

“Not to change the subject,” Bar- 
ney broke in, “but I'm wondering how 
you like the new TV antenna you put 
up at home back in September. You've 

(Continued on page 88) 
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You’ve made them the leader 
FOR 25 YEARS 


Ever since Mallory introduced the first 
commercial vibrators 25 years ago, 
they have consistently led the field. 
| hey have led... and are still leading 

- not only in quality but also in 
acceptance by service men and manu- 
facturers alike. 


Surveys show 
that 5 out of 6 service men use Mallory 


vibrators for replacement work. 


More 
Mallory vibrators are used as original 


equipme nt than all other makes combined. 


New standards of 
quiet operation are set by the latest Mallory 
vibrator. A floating mounting for the inter- 
nal hee hanism cushions out hum... makes 


these the quietest vibrators ever. 


Ask him about 
the special Mallory Vibrator Deal—6 
vibrators that cover 75°) of your replace- 
ment jobs. And get a copy of the latest 
Mallory Vibrator Guide. 


ON AUTO RADIO JOBS BE SURE TO USE... 


e 
b>) MALLORY MIDGETROLS® — Simplified de MALLORY CAPACITORS — FI’ electro 
J 
v 


ha 
fe av gn cults replacement time to mintites ly tics the only fabricated plate Capac 
d fi itore for replacement work have long 
iS ¥ Accurate tapers, nome-free operation, 0 , 

¢ ¥ life even at 85° ¢ Plane ‘pe tubular 
2 and excellent stability. Versatile line of 


pla the type have permanent, maoimture 
single and dual ty pes. 


proof t« rminal seals 


MALLORY 


CAPACITORS + CONTROLS «+ VIBRATORS + SWITCHES + RESISTORS 
RECTIFIERS » POWER SUPPLIES + FILTERS » MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 


Pp. R. MALLORY 2 CO. inc., INDIANAPOLIS 6, INDIANA 


Compiled by KENNETH R. BOORD 


Kingston, St. Vincent, British West 

Indies, has informed Paul Ma- 
thieu, Mass., that each Sunday after- 
noon HST he runs an hour's program 
for the government. The broadcast 
consists of 15 minute periods of news 
and sports commentary, music or varie- 
ty, feature talks, and a religious serv- 
ice which brings the program to an 
end, 

Does not verify, but if Lewis receives 
any reports, he says he may mention 
them in station announcements pre- 
ceding the news. 

“I am first and foremost an amateur,” 
he wrote, “but in order to assist the 
government for propaganda purposes, I 
merely tune to 3.336 and put on the 
broadcast. As a matter of fact, I use 
my 40-meter antenna for the broad- 
cast and that is why I only run 400 
watts as I am capable of running a 
full gallon. I tried recently to get 
material for putting up a 90-meter an- 
tenna but none was available here 
and I have not bothered since. It 
means that I would have to import it.” 

If anyone hears this one, please ad- 
vise Ken Boord. Thanks! 

+ o * 
Radio Club Notes 

Austria— The Austrian DX-Club, 
Vienna, in 1955 will have a “diploma” 
of four different classes. 

England—The International Short 
Wave Club, which was started in the 
USA, recently observed its 25th anni- 
versary. 

Japan— The International DX 
League, Box 56, Kyoto Central Post 
Office, Japan, welcomes members any- 
where in the world and has new world- 
wide awards program and regular con- 
tests for both SWL’s and licensed a:na- 
teurs. (Yoshida, Japan) 

Norway Kristiansunds DX-Club, 
Haukveien 1, Kjos Haveby, Kristian- 
sund S, Norway, would like to in- 
crease its membership; issues member- 
ship card and its monthly bulletin is 
called “SWL.” President of this club 
is Per A. Thorstensen; secretary is 
Stein Gjeruldsen, 

USA—"On the Air” bulletin now 
confines itself largely to interesting 
features about short-wave radio sta- 
tions; is published by Bruce Cushman, 
133 Summer St., Kingston, Mass., USA. 
The Newark News Radio Club has just 
celebrated its 27th birthday. 

* . * 


Around the World 
Afghanistan Kabul Radio, 


A kingston Weston H. Lewis, Box 73, 


9.975, 


made a rare appearance on a Saturday 
some weeks ago 1212-1245 sign-off in 
English. (Sutton, Ohio) 

Anglo-Egyptian Sudan—Radio Om- 
durman, 4.995A, noted 1330 with Ara- 
bic vocals. (Pearce, England) 

Angola CR6RA, 11.862, Loanda, 
noted with variety program 1500-1630. 
(Sutton, Ohw) 


Australia VLW9S, 9.610, Perth, 
noted around 1100-1130 _ recently. 
(Lund, Calif.) VLC9, 9.615, is good 


level in Eastern North American beam 
0700-0845; DX session Sunday 0830. 
(Gilcher, Ohio, others) VLB11, 11.810, 
noted 0330 with news, music. (Parker, 


N. H.) 
Austria Direct from Clifford E 
Meyers, DA Civilian Chief Engineer, 


Blue Danube Network, APO 168, US 
Army, New York, N. Y., it is learned 
that the 9.617 outlet at Salzburg has 
been closed down for an _ indefinite 
period; listeners are invited to tune 
to 5.03 or 3.27 in the future. DX- 
tadio, Sweden, says Radio Osterreich, 
11.785, Vienna, is heard in Sweden 
0045 with news in German; is noted by 
Pearce, England, on 9.664 at 0213 with 
program preview in German. 

Axsores—-Ponta Delgada now uses its 
4865 channel 1500-1600, 1615-1900. 
(ISWC, London; Pearce, England, oth- 
ers) 


Belgian Congo OTC, 9.655, Leopold- 


ville, noted 2000-2200 in Hnglish for 
North America, with relay of ORU, 
Brussels. (Herrmann, N. H., others) 


OTM1, 9.380, Leopoldville, good level 
with news in French 0100 tune-in. 
(Cox, Dela.) 

Belgium—When this was compiled, 
Brussels was trying out 5.990, instead 
of 6.000, in beam to Seandinavia 1300- 
1500; English for North America 2000- 
2200 is now over 9.144, 6.085, 9.705 
with relay by Leopoldville, 9.655. 

Bolivia—CP5, Radio Illimani, 5.970, 
La Paz, is heard in Sweden 2000-2100. 
(Nattugglan) 

Brazil—WRH reports as new, Radio 
Progresso on 4.775; QRA is Caixa 
Postal 2071, Sao Paulo. Cox, Dela., 
notes PRLA, 9.770, Rio de Janeiro, fair 
with news or talk in Portuguese when 


(Note: Unless otherwise indicated, all time is 
expressed in American EST: add 5 hours for 
GCT. “News” refers to newscasts in the English 
language. In order to avoid confusion, the 24 
hour clock has been used in designating the 
times of broadcasts. The hours from midnight 
until noon are shown as 0000 to 1200 while from 
1 p.m. to midnight are shown as 1500 to 2400.) 

The aymbol “V" following a listed frequency 
indicates “varying.” The station may operate 
either above or below the frequency given. “A” 
means frequency te approximate 


tuned 2010. Earnhardt, N. C., notes 
PRB23, 15.135, good level 1855. Say- 
lor, Va., says Emissora Nacional, 6.125, 
Sao Paulo, opens 0400 at fine level in 
Portuguese, may be old “Radio Excel- 
sior.” 

British Guiana—ZFY, 3.255, George- 
town, noted 2040 at fair level in Va. 
(Churchill) 

British Honduras Radio _ Belize, 
3.390, noted 2145, left air 2200 and an- 
nounced use also of m.w. 1280 ke. 
(Chamberlayne, Va.) In verifying, 
listed schedule of 1300-1400, 1900-2200 
on 3.300, 4.950, 6.100, 1280 ke. (Hard- 
wick, N. Z.) 

British New Guinea—VLT6, 6.130, 
Port Moresby, fair 0330 with religious 
program. (Cox, Dela.) 

Bulgaria—Radio Sofia, 7.671, fair to 
good with English 1500-1508, excellent 
in English for Europe 1700-1730. (Cox, 
Dela.) Heard on 6.070 to North Amer- 
ica 1930-2030. (Niblack, Ind., Parsons, 
Pa.) And 2300-2330. (Churchill, Va.) 

Canada —CHNX, 6.130, Halifax, 
Nova Scotia, is good level around 2235 
(Chamberlayne, Va.) CFRX, 6.070, 
Toronto, Ont., noted around 0700, good 
level in Ga, (Goodrum) VEQ9AI, 9.540, 


Edmonton, Alta., noted 1110 with 
music, poor level in N. Y. (Wilhelm) 
CBUX, 6.160, Vancouver, B. C., noted 


0300 at weak level with sports scores 
and weather forecast, closed 0310 with 
“God Save the Queen.” (Cox, Dela.) 
CBNX, 5.970, St. John’s Newfound- 
sand, opens 0500 with “Marching 
Strings.” (Collett, N. Z.) 

Canary Islands EAS8AB, 7.505A, 
Tenerife, noted with musical program 
in Spanish 1535; weak, CWQRM. (Cox, 
Dela.) 

Cape Verde _ Islands — CR4AA, 
7.398AV, Praia, noted 1630 with news 
in Portuguese; closed 1700A with “A 
Portuguesa.” (Matthieu, Mass., oth- 
ers) Has been heard in parallel over 


3.925 at 1630. (La Radio Mondiale, 
France) 
Chile —CE1515, 15.150, Santiago, 


Radio Corporacion, is good level 1800 
with popular music; on Sat. 1830 has 
South American sports results; all- 
Spanish. (Kahan, Calif.) Chilean heard 
on 11.940 must be CE1190, Valparaiso, 
noted on a Thursday 1930-1935 with 
Spanish-English lesson; had heavy 
QRM from Voz de Dominicana har- 
monic on 11.940. (Niblack, Ind.) 
CE960, 9.593, Santiago, noted to 2230 
closedown. (Ferguson, N. C.) 
China—Radio Peking, 7.500, noted at 
weak level 0710 with native music, 
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Te Guile 1. 


achieved instant recognition 
as the leader among moder- 
ately priced high fidelity 
tuners. 


Brilliant engineering and 
skillful styling have combined 
to endow the GUIDE with 
appearance, performance and 
operating features normally 
found only in the most expen- 
Sive tuners. 


There are features you can 
see...the compact beauty, 
colorful edge-lit slide rule dial 
set into a brushed copper 
escutcheon with jet black 
knobs. 


There are features you can from every 


feel and hear. . . counter- 
weighted tuning control for a point of view — 
smooth, professional “feel” 
when tuning Harman- 
Kardon no-drift Automatic 
Frequency Control (AFC) to 
simplify tuning — make it 
smooth, easy, certain—and to 
automatically lock the station 


in, once it has been tuned 


Armstrong FM circuitry ... 

astonishing sensitivity and S 

response Quality AM per- best buy S 

formance, quiet between net 


stations full and clear ea am-firm tuner 


= >. 
station plus Harman- Zone 2: $70.50 
Kardon's exclusive built-in 
otatable AM ferrite loop 


stick antenna 


Additional features: Low 
noise front end using grounded 
grid amplifier. Built-in power 
supply and bottom plate 
AFC Defeat combined with 
Tuning Control. Simplest 


possible cabinet installation. 


HARMAN-KARDON, INC., West! 


The Harman-Kardon "Guide" Is Sold and Serviced Throughout the Country by These and Other Leading Specialists in High Fideli 
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"To find and follow 
the better way”’’ 


( Complete line of 
Full Vision” 
Microphones 

D33 Broadcast 

D-22 Public Address 


Replacement Phonograph 


Cortridges 


INSIST ON AMERICAN FOR QUALITY 


6... microphone co. 


370 South Fair Oaks Ave. * Pasadena, |, Calif. 
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CWQRM. (Cox, Dela.) Has replaced 
15.385 with 11.960 for news 2200-2230 
with 15.100 and 15.06AV noted paral- 
lel. (Balbi, Calif.) Shanghai, 9.735A. 
is heard in Japan 2130 with Chinese 


takes many relays from Peking 
(JSWC) 
Cook Islands ZLIZA, 6.180, now 


operates Tuesday, Thursday 2000-2100 
Wednesday 2330-2400, with 500 watts: 
programs Tuesday, Thursday are by 
Cook Islands Further Education Dept., 
Wednesda music 
(N. Z. DX Times via Winch, Calif.) 
Costa Rica-—-TIHBG, 6.008, San Jose. 
good level with Spanish music 1850. (Cox 
Dela.) TIFC noted closing in Spanish, 
English 2400 on 6.037, parallel 9.647A 
(Niblack, Ind.) Noted over latter with 
religious program in Spanish 0730- 
0745 when identified. (Thurber, N. Y.) 


broadcast is news 


Cypru ZJM8, 9.650, Limassol, not- 
ed at weak level 2308 tune-in, Arabic 
chanting (Cox Dela.) 


Heard with 
English lesson 1215, fair level in N. Z 
(Hardwick 

Denmuarh Copenhagen 15.165, 
noted 0912 in Danish, fair level with 


much QRM from ZYN7, Brazil, same 
channel. (Earnhardt, N. C.) 
Dominican Republic—-HI1N, 6.044A 


Cuidad Trujillo, fair level with Spanish 


music 1915. (Cox. Dela.) 
Dutch New Guinea Radio Hol- 
londia, 3.390 opens around 0430 or 


0500. (Collett, N. Z.) 


Eouad HO2AJ, 4.660, Guayaquil, 
fair level with Spanish music when 
tuned 2120. (Cox, Dela.) HCJB, 9.743A 


noted at good level O700 


religious ses 


sion. (Thurber, N. Y.) And around 
2230 Grosman, D. C.) 

Egypt Radio Cairo 12.033A fail 
level with Arabic music 1340; 9.785A 
good ignal 1150 with native musi 
classical music 1420. (Cox, Dela ] 


9.475 at 1320-1600 (som« 
Saylor, Va 


fine signal on 


days to 1700 news 1330 


others) 
Ethiopia Radio Addis Ababa 
ETAA 15.342A noted 1215 tune-in 


with native-type music; weak in Dela 
(Cox) Recently measured 15.340 at 
1415. (Ferguson, N. C.) Heard in Calif. 


(Balbi) 
15.190, noted in Aus- 
(Radio Aus- 


as early as 1235 
Finland—OIX4 
tralia 0430 with Englisi 


tralia 

French Cameroon Radio Douala has 
been testing on ne 9850 at 1230- 
1500; peaks around 1430 (La Radio 


Vondiale France) 


Fvrenci Equatorial Africa Radio 
Brazzaville 15.595, weak tevel 1340 
tune-ir musk ind announcements in 
French. (Cox, Dela Noted on 11.970 


with news 1745-1800. (Chamberlayne 
Va.) Heard with news on 9.440 at 1545- 
1600. (Thurber, N. Y Noted 
to Latin America around 2000, (Ever- 
le Conn Stron im (all r 

ing MO40A (Kapp Radio A.EF 
9. 965A, noted with weak to fair signal 


others.) 


when tuned 1445, music announct 

ments 0 voman n French closed 

down 1500 witl La Marseillais« 
French Morocco—CNR3, 6.006, Ra 


bat, noted 0238 with man giving talk 


or news in French; weak to fair: iden- 


This attractive lister’ g post of Emmet J. 
Riggle, Massillon, Ohio, is equipped with 
a@ recorder, a BC-221 frequency standard 
a 50, 21, 28, 14-mc. converter, and a Ham 
marlund Super-Pro receiver. Emmet DX-es 
on both amateur and international short 
wave bands. Perhaps his best phone pick 
up was XIUB, China, running 30 watts. An 
other rare one was VR6AA, Pitcairn Island. 
whose operator. Andrew Young. is a di 
rect descendant of “the mutineers.” He also 
logged a pioneer short-wave broadcaster 
in Costa Rica which ran only 3 watts. 


tified with “Ici Rabat” 0245; weal 
level 1610 with songs in French, man 
announcer. (Cox, Dela.) 

French West Africa Radio Co 
teneau, Box 366, Coteneau, Dahom« 
operates on 7.190 with 0.28 kw. and 
on 1480 ke l kw 0130-0200 1200 
1415; news in French 1345. (WRH) 
Radio Dakar’s 4.950 outlet has been 
heard in Germany at good trength 


1515-1630 
with lively 
ments; the 


(Radio Sweden) Noted 1543 
music, Frenc! 


aca 
Y.060 channm 


innounce 
good 1438 
Radio Da 


with music. (Cox, Dela 


11.895A, noted 0700-0845 and also to 
1730 closedown (Star} lexa | 
now should have ne z KW transmit 


ter in operation on this frequency, re 


placing old 12 kw. ri [ Radio Mov 
diale, France) 

Germany Radio Libe tion, 3.985 
fair level 1745; had QRM from ham 
at times Baden-Baden, 7.265, goo 
level with classical music Germa 
language 0123: news in German 010 


(Cox, Dela.) AF'N Frankfurt 
10 kw is good level in N. Z. 020 
(Collett) Leipzig, 9.73 noted O11 
with 
Australia) 


3.188A 


news in Germal Sanders« I 
Cologne's Overseas Ss ce now ust 
languages and three tra! 


0530 


“foreign” 


mitters in all transmissions 


OR30. 9.640. 11.795 27 0930-123 
7.290, 9.640, 11.795 1300-1600, 7.290 
9.640, 11.795; 1700-2001 980, 7.29 
9.640: 2030-2330 ito North America 
5.980, 7.290, 9.735: has news in Englis/ 
and French (five minutes of each) b 
ginning 0630, 1030, 140' 1800, 213 

Greece Radio Athe now ‘ 
9607 for French 1230-1245, and Eng 
lish 1245-1300 closedow fair le 
Ohio. (Sutton) 

Greenland WRH AFRS at 
Thule Airport is operat on 4.425 


with 1 kw 


Continued 
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ADVANCE! Raise your earning power-learn 
RADIO-TELEVISION - ELECTRONICS 
by SHOP-METHOD 

HOME TRAINING ,aste® ** 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

You also 


: receive this 
Many National students pay for all or part of their train- Multitester 


ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


j Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
FREE! RADIO-TV BOOK modern equipment shown 
° AND SAMPLE LESSON! above, including tubes and 
, T.R.F. Receiver Send today for valuable, professional qual- 
- National Schools’ new, ity Multitester. No extra 
Signal Generator > Audio Oscillator illustrated Book of Oppor- charges. 
’ tunity in Radio-Television- 
Electronics, and on actual 
National Schools prepares you for your choice.of many Sample or No eae 
job opportunities. Thousands of home, portable, and auto me coligenen. Vee ~ ° 
radios are being sold daily—more than ever before. Tele- wapen ~ a elpoe 
vision is sweeping the country, too. Co-axial cables are — A votwrn 
now bringing Television to more cities, towns, and farms APPROVED FOR eirmeil. 
every day! National Schools’ complete training program VETERANS 
qualifies you in all fields. Read this partial list of opportu- AND Both 
or ee age = . NON-VETERANS | Resident and 
ness ovr Uwn « Groadcastin 
Radio Manufacturing, Sales, Scolae ¢ Telecasting Check coupon below Home Study 
Teievision Manufacturing, Soles, Service Courses Offered! 
Laboratories: Installati t e of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
Sound Systems and Telephone Companies, Engineering Firms IN CANADA: 611 W. HASTINGS STREET, VANCOUVER, 6.< 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields 


(mailin envelope or pasate on postal card) 

NATIONAL SCHOOLS, Dept. RH-15 
TELEVISION TRAINING ' 4000S. Figueroa Street . 323 West Polk Street 
You get a complete Los Angeles 37, Calif. Chicago 7, ti. 
series of up-to-the- 


_ Send rree Radio-TV Electronics book and Fre: imple 
minute lessons cov- lesson. No obligation, no salesman will call 

ering all phases of re- ie 

pairing, servicing and $4, we NAME 
construction. The same F. ; 

lesson texts used byresi- \is a 
dent students in our : CITY 
modern and complete Television broadcast studios, lab- [") Check if interested OLY in Resident Training ot Los Angeles 
oratories and classrooms! VETERANS: Give Date of Discharge 
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January, 1955 


Now! Micro-Tuning! 


mt 
FISHER 


FM TUNER fixe 
World's Best by I_R. E. Standards 


EVER before in the history of Frequency Modulation has there 

been a tuner to match the remarkable, new FISHER FM-80 
Equipped with TWO meters, it will outperform any existing 
FM tuner, regardless of price! The FM-80 combines extreme 
sensitivity, flexibility, and micro-accurate tuning. It has an unu- 
sually compact, beautifully designed chassis. Like its renowned 
companions, the FISHER FM-AM Tuners, Models 50-R and 
70-RT, we predict the FM-80 will be widely imitated, but never 


equalled, Be sure; buy THE FISHER. Only $139.50 


Outstanding Features of THE FISHER FM-80 


@ TWO meters; one to indicate sensitivity, one to indicate center-of-channel 
for micre-accurate tuning. @ Armstrong system, with two IF stages, dual 
limiters and a cascode RF stage. @ Full limiting even on signals as weak 
as one microvolt, @ Dual antenna inputs: 72 ohms and 300 ohms bal 
anced (exclusive!) @ Sensitivity: 144 microvoles for 20 db of quieting on 
72-ohm input; 5 microvolts for 20 db of quieting on 300-ohm input. 
@ Chases completely shielded and shock-mounted, including tuning con- 
denser, to eliminate microphonics, and noise from otherwise accumulated 
dus. @ Three controls Variable APC/Line-Switch, Sensitivity, and 
Station Selector PLUS an exclusive Output Level Control, © Two bridged 
outpus. Low-impedance, cathode-follower type, permitting output leads 
up to 200 feet. @ 11 tubes. @ Dipole antenna supplied. Beautiful, 
brushed-brass front panel, @ Self-powered. @ WIGHT: 15 pounds. 
@ size: 1234" wide, 4” high, 844” deep including control knobs. 


Price Slightly Higher West of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 
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: Hi-Fi the Easy Way 
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primary at the ripple frequency. De- 
pending on the balance of the output 
tubes and the halves of the primary 
winding of the transformer, ripple 
voltages may appear across the sec- 
ondary winding. There is therefore a 
good likelih« 9d that feedback from the 
primary may increase rather than re- 
duce the hum in the output. In any 
case it is undesirable to have these 
ripple voltages inserted into the early 
stages of an amplifier through the 
feedback loop 

When feedback is taken from both 
plates it must be very carefully bal- 
anced, and if it is taken over more than 
one stage the balance of the drive to 
the two output tubes is dependent upon 
the balance of the driver stages. If it 
is applied from plate to grid of the out- 
put tubes, any unbalance of character- 
istics of the driver stages is multiplied 
by the feedback system. For further 


FEEDBACK CISCONNECTED 


FEEDBACK CONNECTED 


00 mC 1One oS 


FREQUENCY-CPS 


Fig. 13. Frequency response with amplifier 
operated with only one output tube with 
the output terminals open-circuited. This 
was done to demonstrate stability of unit. 


disadvantages of balanced feedback the 
reader is referred to discussions by 
Good’ and the author’ 

Another disadvantage of local feed- 
back around the output stage is that it 
requires that a more complicated driv- 
ing system be used, and this, in turn, 
leads to instability when a large 
amount of over-all feedback is used. A 
large amount of local feedback will not 
recessarily obviate the necessity for a 
large amount of over-all feedback since 

especially at the lower frequencies 
much of the distortion may be con- 
tributed by the output transformer, in 
which case primary feedback is not 
nearly as effective in reducing the dis- 
tortion in the output as is secondary 
feedback. 

As they say in the automobile in- 


Fig. 14, Intermodulation distortion produced 
by amplifier using 40 cps and 7000 cps 
with ratio of 4:1. See text for full details. 
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don't put on doesn't 
ause you any trouble.” So unless a 
feature buys improved performance it 
isn’t advantageous to have it. The in- 
formation presented in this article 
should convince the reader that it isn't 
necessary to have a super-complicated 
circuit to get good results. Why not 
have high-fidelity the easy way? 
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put signal to the 6K6 grid to produce 
oscillations. The frequency of these 
oscillations depends upon the induc- 
tance of the secondary of T2, the capac- 
ity of C, and the time constant of the 
divider network consisting of C., R., Rs 
and Raz. 

As a result, with the test input ter- 
minals open, the normal operating fre- 
quency is 600 cycles per second. During 
oscillation, a negative bias is developed 
across R, by virtue of the fact that the 
grid draws current. It is this voltage 
which is measured by the voltmeter 
circuit consisting of Rs, Rs, and the 0-50 
microammeter 

To analyze the test operation, note 
that when 8,, the function switch, is in 
the “Continuity” position, the test (in- 
put) terminals are placed between grid 
and ground. With the test terminals 
open, R, is adjusted for approximately 
80% of full scale reading. When a re- 
sistance is connected across the termi- 
nals, it shunts the meter circuit and 
draws current, thus causing the meter 
to dip into the “Good” portion of the 
scale. An open circuit or extremely 
high resistance will cause the meter 
needle to remain stationary or dip 
slightly within the “Bad” portion of the 
scale 

In testing for shorted turns, 8S, is 
placed in the “Short” position and the 
test jacks are now shunted across the 

econdary of T,. If an inductance—ai 


Fig. 3. Schematic diagram of the flyback 
transformer and yoke tester described in 
detail in the article. The circuit is 
here shown set up for continuity tests. 
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WE ARE PROUD TO ANNOUNCE 


The Greatest Advence 


IN AMPLIFIER DESIGN 
IN TWENTY YEARS! 


FISHER 


Z-MATIC.... 


HE unusual, the choice both are a regular and tradicional 
‘Renae of our engineering laboratories. But never betore 
have we offered a technological advance so obviously needed, so 
long overdue, as the exclusive FISHER Z-Matic. Regardless of 
the speaker system, be it a modest 8” unit or a giant assembly, 
the vast acoustic improvement contributed by FISHER Z-Matic 
is instantly apparent and truly astonishing. For Z-Mati ; at 
one stroke eliminated the energy-wasting, distortion producing 
mismatch that has prevented the complete union of speaker and 
amplifier ever since the advent of electronic sound reproduction 
Z-Matic is now standard equipment on all FISHER amplifiers 


What Z-Matic Does 


@ Multiplies the efficiency and effective audible 
range of any speaker system, regardless of siz 

@ The continuously variable Z-Matic control 
permits any setting, according to personal taste 
or the requirements of the speaker system 
@ Eliminates need for oversize speaker enclo 
sures and automatically corrects inherent defi 
ciencies in speaker or speaker housing 
@ 7-Matic must wot be confused with tone, 
equalization, loudness balance or damping fa 

tor controls. It is an entirely new development 


@ Only FISHER amplifiers have Z-Matic 


50-Watt Amplifier - Mode! 50-AZ A Mo id to Our Patrons be 


100 watts peak! World's finest all-triods readily equipped with Z-Matic. A complete kit 
amplifer. Uniform within | db, 5 wo of parts and easy-to-follow 
100,000 cycles. Less than 15% distortion 
at 50 watts. Hum and noise 96 db below 
full output. Oversize, quality components 
and finest workmanship. $159.50 


mstructoms are 
available at a cost of only $2.50 w cover 
handling. Give serial number and model 


Py a 2& 


Master Audio Control - ‘<'* 25-Watt Amplifier - Model 70-AZ 


“Pinest unit yet offered Radio and 
TV News. 2 choices of record equali 
zation, separate bass and treble tone coa- Less than % distortion at 25 waes (0.0% 
trols, loudness balance control, 5 inputs at 10 watts.) Response within 0.1 db 
end 5 independent input level controls, 20,000 cycles; 1 db, 10 w $0,000 oy 

two cathode follower outputs and noise virtually non- measurable 

Chassis, $89.50 © With cabinet 7.50 


50-watts peak! More clean watts per do 


Weel of * 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP, « 21-23 44th DRIVE « L. I. CITY 1, N. Y. 


core or iron core, is placed across the 
test terminals, there should be no effect 
upon the operation of the oscillator 


OL. fy. Addili | Other than to increase the frequency of 
| é oscillations. This is precisely the con- 
t EZ e Mi (4 A 100) dition which occurs if the coil under 


test has no shorted turns. The meter 
reading will remain stationary or dip 


TO COMPLETE YOUR | slightly within the “Good” portion of 


the scale, depending upon the a.c. im- 
HOME MUSIC SYSTEM | pedance of the unit under test. This 

follows because we know that a good 
| coil will not absorb energy from the 
oscillator but will, instead, return its 


stored energy to the oscillator on alter- 
nate half cycles. 

If shorted turns are present, they will 

act as a secondary winding with low 

| load resistance and draw substantial 

| current from the oscillator circuit. This 

will leave less current in the grid cir- 


cuit and, therefore, the negative bias 
on the grid will decrease. Since the 
ACCESSORI ES meter is measuring the grid bias, it 
will read a lower value and dip into 
the “Bad” portion of the scale. 
The fact that a shorted turn(s) acts 


MIXER-FADER - Model 50-M as a secondary with low load resistance 


coupled to the other windings of a 


NEW! Electronic mixing or fading of any two signal 


sources (such as microphone, phono, radio, etc.) No transformer, makes it possible to test 
insertion loss. Extremely low hum and noise level. High | a transformer with any number of 
impedance input; cathode follower output. 12AX7 tube. | windings simply by checking any one 
Self-powered. Beautiful plastic cabinet. Only $19.95 of the individual windings. yj 


PREAMPLIFIER-EQUALIZER - 50-PR | GEIGER COUNTER FLASHER 
Professional phono equalization. Separate switches for By MARCUS E. WEST. W4SMN 


HF roll-off and LF turn-over; 16 combinations. Handles HOSE who built the geiger counter de- 
any magnetic cartridge. Extremely low hum. Uniform seribed in the article “A Simple Gei- 
response, 20 to 20,000 cycles. Two triode stages. Fully ger Counter” (July 1954 Rapto & TEeLe- 
shielded. Beautiful cabinet. Self-powered. $22.95 VISION NEWS) may want to go one step 
further and add a neon flasher. The 

flasher will give a visual indication of 

PREAMPLIFIER-EQUALIZER * 50-PR-C the presence of alpha or gamma rays so 


WITH VOLUME CONTROL one can see as well as hear their pres- 


50-PR-C. This unit is identical to the 50-PR but is | Cees. . 

" ‘ The neon flasher can be added with 
equipped with a volume control to eliminate the need Mesle ble I fe . Nm 
for a separate audio control chassis. It can be connected ited eens ESE NS ARS SOW PASM. ASF 8 

’ . ittle experimentation it was found that 
directly to a basic power amplifier and is perfect for a 6V6 j il cat tn  aeberaes 
high quality phonograph at the lowest possible cost. ° k r — pe on. ae erence 

$23.95 worked very we as an autotranstormer 
when the primary was connected as 
shown in the accompanying diagram. 
HI-LO FILTER SYSTEM - Model 50-F The secondary or voice coil leads were 
| eut off close to the transformer. The cen- 
Electronic, sharp cut-off filter system for suppression of ter tap lead was used as the “B+” con- 
turntable rumble, record scratch and high frequency nection and one of the remaining leads 
distortion — with absolute minimum loss of tonal range. as the connection for the plate of the 
Independent switches for high and low frequency cut-off 184 tube. The NES] neon bulb was con- 
Use with any tuner, amplifier, et: $29.95 nected across the full transformer pri- 

| mary. 
PREAMPLIFIER * Model PR-5 | The only change that was made in the 
| Original circuit was to install a 45-volt 
A self-powered unit of excellent quality, yet moderz :e | battery in place of the 22'4-volt unit 
cost. Can be used with any low-level magnetic cartridge, originally specified. This was done in 
or as a microphone preamplifier. Two triode stages. order to produce a brighter flash in the 
High gain. Exclusive feedback circuit permits long out- neon bulb. iy 

put leads. Fully shielded. Uniform response, 20 to 20,000 


cycles $12.57 / Neon flasher unit that can be added to the 
Geiger counter circuit in July 1954 issue. 


: 2,6 
- LA ue be | At the historic High Fidelity Concert 
e given by the National Symphony Orches- 

tra in Constitution Hall, November 14th, 1954, FISHER 50-AZ 


Amplifiers and a FISHER Master Audio Control were used to play 
back the tape recordings made on the spot for the thrilled audience. 


Prices Slig phe wv the R 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP, - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 
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Feedback Systems 


(Continued from page 58) 


gives the desired low-frequency phase 
reversal in the feedback 

The performance of this circuit may 
be seen from the data given in Table 
1 and the curves in Fig. 7. The har- 
monic distortion data shows a maxi- 
mum third harmonic at 1000 cps, at 
8 watts output into a 3.9 ohm loud- 
speaker load, of 0.32%; and at 400 cps 
of 0.24% Higher harmonics in the 
output are negligible. A comparison 
of the harmonic distortion and the 
intermodulation distortion under con- 
ditions of no feedback, negative feed- 
back alone, and combined positive- 
negative feedback, shows the consider- 
able improvement which results from 
the addition of the positive feedback 
to the circuit The output voltage 
regulation is 0.1 db at 400 cps, as com- 
pared with 2.7 db with negative feed- 
back alone, or 19 db with no feed- 
back 

Another simple method of including 
positive feedback in an amplifier is 
shown in Fig. 8, which shows both the 
negative and the positive feedback 
taken from the secondary of the out- 
put transforme! When the output 
transformer is properly phased and 
connected for negative feedback, the 
addition of the small resistor between 
the transformer secondary and ground 
will introduce positive current feed- 
back into the system. This positive 
current feedback redices the output 
impedance to improve the damping in 
the loudspeaker circuit. However, in 
this type of circuit the positive feed- 
back loop includes the output stage 
in which the major part of the dis- 
tortion originates, therefore the dis- 
tortion increases with the application 
of the positive feedback. However, the 
use of the negative feedback will keep 
the over-all distortion within accept- 
ible limits 

The use of positive and negative 
feedback as described in this article 
will result in a decided improvement 
in the electroacoustic characteristics 
of the sound reproducing system. How- 
ever, a certain amount of caution must 
be exercised in its use. The most 
important factor to be considered is 
that the stability margin in the am- 
plifier is reduced, and oscillations are 
therefore more likely to occur The 
experimenter should, therefore, ac- 


Fig. 8. A simple and convenient method for 
applying combined positive-negative feed- 
back from secondary of output transformer. 
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MODEL 70-RT 


for rebroadcast to its own community 


over 150 miles distant, terrain permicting, is a regular occurrence, 


if you own a FISHER Professional FM-AM Tuner, 70-RT or 50-R 


MODEL 70-RT 


@ Features extreme sensitivity (1.5 mv for 
20 db of quieting); works where others t 

Armstrong system, adjustable APC on swith 
adjustable AM selectivity, separate FM and 
AM front ends. Complete shielding and 
shock-mounting on main and subchassis. Dis 
tortion below 0.04% for | volt output. Hum 
level: better than 90 db below 2 vole out 
put on radio, better than 62 db below ourput 
with 10 my input on phono. Two inpus 
I wo cathode follower outputs. Self- powered 
Exceptional phono preamplifier with enough 
gain for even lowest-level magnetic pickup 
Full, phono equalization facilities. 14 tubes 
Six controls, including Bass, Treble, Volum 
Channel/Phono-Equalization, Tuning and 
Loudness Balance. Beautiful Contro! Pane! 
SIZE: 1444” wide, 81)” high, 944" deep 


MODEL 50-R 


@ Identical t the 70-RT but designed for 
use with an external preampliher-equalizer, 
such as the FISHER Series 50-4 


MODEL 50-R 


ISHER 


a ae 
SL ofes stonald 


FM-AM TUNERS 


HE truest index to the quality of FISHER Tuners is the roster 
of its exacting users. An Eastern FM station chose the FISHER 
to pick up selected New York and Washington programs direct, 


World's 
Finest 


BY 1.R.E. 
STANDARDS 


Reception of FM stations 


MASTERPIECE OF TUNER DESIGN 


MODEL 70-RT 


$18.450 


MODEL 50-R 


$16450 


Prices « ‘TLY “laneR 
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FISHER RADIO CORP. 
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Major in Electronics or Power 
"EBS Degree in 36 months 
Prepare now for a career 
as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 


Enter Radio and Television 
-— courses 12 to 18 months 


You can be a radio technician in 12 
months, In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 


These technician courses may form 
the first third of the program leading 
to a degree in Electrica! Engineering 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses 

Courses also offered: radio-televi- 
sion service (12 mos.); electrical serv- 
lice (6 mos.); general preparatory 
(3 mos.). 


Terms—April, July, September, January 


Faculty of specialists. 50,000 former stu- 
dents annual enrolment from 48 
atates, 23 foreign countries. Non-profit 
institution. 52nd year. Courses approved 
for veterans, Residence courses only 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SSS SSS SSeS nannanannanany 


MILWAUKEE SCHOOL OF ENGINEERING 


Dept, AT.155 1025 N. Milwaukee Street 
Milwaukee |, Wisconsia 
Hend FRED istrated booklets 

©) Career in Pleetrical Bugtineering, 

C) Career in Hadio Television, 
I am interested in 

(name of course) 

Name Age 
Address 
City Zone State 


If veteran, indicate date of discharge 
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quire some experience with negative 
feedback alone in amplifiers (for ex- 


ample, the application of 20 db of 
negative feedback around three am- 
plifier stages and the output trans- 
former) before beginning to experi- 
ment with combined positive and 
negative feedback 


Testing of the system, to assure the 


proper amount of positive feedback 
for optimum damping in the loud- 
speaker circuit, requires an acoustic 


method of testing, since the effects of 
the damping appear in the sound out- 
put of the loudspeaker. Such a test 
generally requires a sound standard 
microphone, and should be performed 
in an acoustically treated room neither 
of which are generally included in the 


the 
The simplest 
optimum 


audio ex- 
method of 
damping is to 
use the ear as the test instrument, 
by listening to the sound from the 
loudspeaker, and adjusting the amount 
of positive feedback to give the best 
sound quality. When the damping is 


equipment of 
perimenter 
testing for 


average 


adjusted, there may be an apparent 
lack of lows in the sound output, 
since some of the bass in many 
systems results from spurious cone 
motion due to underdamping. When 
the system is properly damped, there 
is a decided increase in clean and 


crisp sound, resulting in considerably 
increased listening pleasure and an 
absence of fatigue even after long 
periods of listening —- 


CONVERTING 33'3 RPM MOTORS TO 45 RPM 
By ARTHUR TRAUFFER 


HEN Columbia came out with their 
LP microgroove records, many 334% 

rpm record-players were manufactured 
and sold to accommodate the new ree- 
ords. However, many owners of these 
LP players would like to convert to 45 
rpm to take advantage of these newer 
records, Single 45 rpm records cost less 
and they can be stored in a smaller 
space. Also, some like to take advantage 
of the “five-for-a-dollar” second-hand 
45 rpm “juke box” records which are 
sold here and there. 

The writer has converted several LP 
players to 45 rpm by simply slipping a 
small metal spring over the motor shaft 
to raise the speed of the idler wheel and 
turntable. Fig. 1 shows the motor shaft 
and idler wheel of a typical 3344 rpm 
phono motor while Fig. 2 shows the 
same motor with a spring on the shaft 
which gave the turntable a speed of 45 
rpm. If you have trouble locating a 
small spring of the right size and thick- 
ness for your phono motor shaft, you 
ean wind your own from bare solid 


Fig. 1. Enlarged view of the motor shaft 
and idler wheel of a typical 33's rpm 
record-player motor. See text for details 


on how author converted unit for 45 rpm. 


copper wire. You will have to try dif- 
ferent gauges of wire until you have a 
spring of the right thickness to bring 
you close to 45 rpm. 

Wind the spring around a metal rod 
or piece of wire which is slightly smaller 
in diameter than the motor shaft; this 
is done because the coil will spring to a 
slightly larger diameter when it is re- 
moved from the form, and you want to 
be sure that the spring makes a snug 
fit on the motor shaft. 

When you clip off the two ends of the 
spring, be sure the spring is long 
enough so that the two sharp wire ends 
will clear the rubber tire on the idler 
wheel, but the spring should not be 
long enough to rub on the bottom of 
the turntable. If the spring is just a 
half a hair too large in diameter, you 
ean shave it down with emery cloth 
while it is rotating, until you hit 45 rpm 
on the nose. Better to have the turn- 
table turn a little too fast than too slow. 
If you want to go back to 334% rpm 
again, simply pull off the spring! —3> 


Fig. 2. Same motor as Fig. 1 with a cop- 
per wire coil spring slipped onto shaft to 
raise turntable speed to 45 rpm. Thickness 
of spring wall prevents turntable “wow”. 
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i, had time te form an opinion by now, 
ELECTRONIC r I suppose.” 


< “I've formed several opinions about 
S VW | T a I 4 ' é that experience,” Mac said with a slow 
: grin. “You'll recall I had a five-ele- 
ment channel 6 yagi at the very tep of 
a ten-foot pipe mast, while a two-ba;s 
—_ twenty-element conical was mounted 
ny 
indivi ne por “ below this. The mast and antennas 
The hasic Cynaties of the Heathkit ***', dah were rotated on top of a forty-two 
tlectronic Switch Kit w to permit or - 
, ( y d ¢ , . 
simultaneous oscilloscope observa- ’ 4s foot guyed aluminum tower. The whol 
tion of two separate traces which thing was put up three years ago last 
can be either separated or -_ 7 , ; July 4th and has never been touched 
impoued for individual study. This 7a , since 
7) ” Fahl since 
is accomplished through the use of 4,/" . ‘ - =. ‘. , 
two individually controlled inputs “ " ae Hey Barney said, “that won't do 
working through amplifier, multi- thy, a / 7 A lot of the TV installers are telling 
vibrator, and blocking a The their customers the feedlines should 
output of the Electronic witch is be replaced and the aide es i 
connected directly to the vertical ee replaces am a SECRNAS Cea 
input of the Oscil‘oscope. A typical example of useful- every year 
ness would be simultaneous observation of a signal or Mac nodded. “I've 
waveform as it appe are at both the input and output 
stages of an amplifier. 
APPLICATIONS 
An Electronic Switch has many applications to increase th : ° : 
the over-all operating versatility of your oscilloscope ug, le guy wires were getting 
It can be used to check amplifier distortion—audio pretty rusty-looking; and now that the 
a at ges oy inverter ye - fe measure pene -_ special station in Center City is putting in a 
waveform study, etc, 1 instrument can also be conveniently used as a square t 7 — . . " 
wave generator over the range of switching frequencies, often providing the pretty good signal, I was beginning to 
necessary wave form response information without incurring the expense of 4 wonder if all that bird-roost was nec- 
an additional instrument. Ownership of this instrument will reveal many entirely essary up there in the air. The star 


new fields of osrilloscope application and will quickly justify the modest cost of | lings seemed to think well of it, but 
the Electronic Switch Kit ; : ;, 


mee eet Pa ome cme RN mR mm the wife did not share their opinion.” 


“Were the yuys ri ai ec 

. Aeathhet | Lo Weantber ITY feelines” awa 
m “Yes ¢ l .” Mac eplied th ¢ 

VOLTAGE CALIBRATOR | PROBE KIT , dain tale “Whe ™ t me oe the 


No. 342 tower, I used two different brands of 

KIT | ~ $350 ‘ flat feedline. Both looked equally 
° OF good, and they cost the same amount 

Shoe. Wi. | & but when I laid the tower down in 

An oscilloscope accessory, the 342 Low i the yard, here is what I found: the 


50 | Capacity Probe permits observation of line feeding the conical had cracked 
$ complex T e 
o 


| 


” 


been hearing that, 
too, and I was curious to see for my- 
self in what condition I would find the 
antennas and feedlines. On top of that 


MODEL VC-2 


r'V waveforms without dis 

tortion. An adjustable trimmer pro and crazed so badly that portions ol 

vides proper matching to any conven 2S the web were actus yr alle " 

Shog. Wt. 4 Ibs tional scope input circuit. Excellent for ' ; act sally missing, allow 
high frequency, high impedance or Fu ing the conductors to assume various 
broad bandwidth circuits. The attenu spacing. On the other hand, the line 
ation ratio can be varied to meet in 


dividual requirements ; feeding the yagi looked just as good 


Another useful oscilloscope 
accessory particularly in circuit develop 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 


by establishing a relationship on a compari- | 


au GES Ge Gs ee ee ; as the day I put it up. Rolling it be- 

? tween my fingers so that it was forced 

Aeathhit : into an arc with a radius of one-eighth 

= PE DEMODULATOR wa inch or less did not cause it to crack 


D one 
or show any change whatever The 
RO B E K ! T oes web material was smooth, shiny, and 


Ne. 337-c Tim live-looking. In short, I couldn't see 
$350 i. a thing about this line that would im 
. 


pair its performance. Out of curiosity 


son basis between the amplitude of an un- 
known wave shape and a — output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations = 
FEATURES | Shpg. Wt. 1 Ib I carefully cut sections of both lines 
l'o off-set line voltage supply irregularities, : 
the instrument features a voltage regulator Extend the usefulness of your oacil from side-by-side positions on the mast 
tube. A convenient ‘signal’ position on the | loacope by observing modulation §& and mailed a sample of each to the 
. . envelopes of KF or IF carriers 
panel switch by-passes the calibrator com- found in TV and radio receivers two manufacturers who had made 
pletely and the signal is applied through the The Heathkit Demodulator Probe them. I asked for 
oscilloscope vertical input, thereby eliminat- will be helpful in alignment work , - 
ing the necessity for constantly transferring as a gain analyzer and a signal ing the cause of the deterioration in 
test leads tracer. Easy construction with the , the one case and the measured effi- 
new modern printed circuit board 
RANGES Voltage limite are 30 volte RMS ciency of the sample in the other x 
With the Heathkit Volt- and 500 volts D.( “What did they SAY Barney asked 
age Calibrator it is pos- ager] y ’ 
sible to measure all types eagerly 
of complex waveforms “The manufacturer of the line that 
within a voltage range of had gone bad did not try to cover up 


wed ee in any way. He frankly explained that 
ment in a few hours and a few years back his supplier of web 
enjoy the added benefits Q TON HARBOR material had run short of a special 
porean ony Sponge Sk antioxidant material necessary to pre- 
i -HIGAN vent weathering and had substituted 

another antioxidant without saying 

anything about it and without making 
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. = ; . New electronic poaition- 
wens . exceptionally good ing controls for tastan 
pe sual ‘ t price range. An ent y taneous, definite poal- 
seed for the first Lie Hon ng without bounce 

or overshoot 

o- Stane FEATURES: (iher « ' 

struec- 
chnigue of oscilloscope are: B , 
plastic CRT face-plate; 5 ort. defies 
thon amplifiers; hor. trace wid ‘ ‘ es dumeter of CR 
to allow apection of any : t f ‘ nal. deflect 
sensitivity Woo vot ! 
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eee KIT 
OSCILLOSCOPE KIT 


MODEL OM-! 


50 Shpg. Wt 
$ 24 Ibs 
MODEL OL-1 
$ 2950 Shpg. Wt | VERSATILE INSTRUMENT: 
15 Ibs > wn Ml , 


94" 


{ 

y"—"4 

\— New easy-to-bulld printed 
3GP1 CR TUBE 


with high ins lation factor 


ult board 

New compact utilit Scope light- Heathkit instrument styling 

weight portable for service work r ai gray panel with high reada 
y te lettering 

Deflection plate terminals—ideal for 

ham transmitter modulation no 

ing 
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sufficient tests. The result was that the 
line produced with this material 


2 ; weathered very badly. As soon as the 
‘ 900 ob, rever™ ‘ . , 2 
aA ra 7 Tha - tiv, Be Wm situation was discovered, the company 
3a - - 
c ‘ 0 4, ow notere’® immediately stopped using the ma- 
\ 
wa terial, but not before many thousands 


of feet of it were already in use, caus- 
M UJ iT M 7 T f R ing great embarrassment and chagrin 
, to the company. 


new Heathkit Multimeter is a 


“The manufacturer of the line that 
seemed to be in good condition re- 
ported it was just as good as it looked 
Careful examination in the laboratory 
revealed absolutely no trace of de- 
terioration. The only thing found was 


The 


é ie en Tr . ; 
must” to complete the instrument "De, Wing, “ts en an insignificant amount of soot 
lineup of any well equipped service | Mete,4* 


shop. Here is an instrument packed 
with every desirable service feature, 
many of which are not found in other 


“Then it looks as though you can 
depend upon a good feedline to stay 


Multimeters. All of the measurement 135 mevet | good for at least three years,” Barney 
ranges you need or want. High sensi- Ton we | concludec 
tivity 20,000 ohmea per volt DC; 56,000 renee ave —_= lu led a A 
ohms per volt At oot “Whoa, now!” Mac cautioned, “Let’s 
*% ADVANTAGES | not jump to conclusions. All we ac- 
"> Complete portability through freedom | tually know is that at my location this 
from AC line power operation—provides service particular line would be good for at 
' ranges of direct current measurements from 150 a 
. mnterorenee wp to 16 canpanee can be safely operated ae * least three years and that changing it 
oa” fields without impairing accuracy of measure eo in less time than that would be a 
waste of money. You must remember 
hk RANGES ‘wanaag -- You 7 
y » have ‘ - ‘ 
L Full seale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500 though, at we have no sa spray an 
| Set 1500 and 5,000 volte. Direct current ranges are 150 mic roam pe little smoke or fog to cont nd with 


15, 150 and 500 milliamperes and 15 amperes. Resistances are 
measured from .2 ohme to 20 megohmea in 3 ranges and db range 
from 10 to +65 db 


%& CONSTRUCTION 

The Heathkit MM.-1 features a unique resistor ring switch 
mounting assembly procedure. With this method of assembly 
the precision resistors are wired to the rings and range switch before actual mounting of the 


here. Most of the houses in my block 
are heated with gas. Along the ocean 
or in a heavily industrialized area or 
in some other spots with unusual con- 
ditions, it might well be necessary to 


‘ ewitch to the instrument panel. This procedure affords the advantage of simpler construction change the feedline once a year 
yet complete accessibility of precision resistors in event replacement is ever required. Ohm “WwW P ‘ °°” 

: © € > " > F ? " ni 

yo meter batteries were selected for convenience of replacement and only standard commerc ially < What shape were the antennas in? 
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All , “In general, they were in good con- 
: e. batteries and necessary teat leads are furnished with the kit " , oT : 

ra, ' dition. There were no loose elements, 
ee eee py os women mee ee f | and the small depcsit of soot on the 


insulators was unimportant when you 
consider it was actually in parallel 
with an impedance of 300 ohms. The 
steel booms of the conical were begin- 
ning to rust pretty badly. While this 
detracted from the appearance, I can- 
not see how it could impair perform- 
ance. By the same token any corro- 
sion that interferes with a proper elec- 
trical contact between the various ele- 
ments of an antenna may easily inter- 
fere with its operation, but I greatly 
ee ee oe S Se bt that a corrosive coating on the 
major requirements for saving device Grewasnyees h —_ . ‘ f . ‘ 
a compact portable volt-ohm milliam today S hy surface of an antenna element makes 
meter. The amall size of the smooth gleam s a measureable amount of difference. In 


ing molded bakelite case permits the in es qe eee eee eee ee oe ater words. 1 de nat believe such Gar- 
strument to be tucked into your coat } i} j 


ket, toolbox or glove compartment of 74 athhit “Os ac AS ¢ . ilat ‘ y as 
your car. Always the “Handitester” for | € CONDENSER ew ae a. Olle 


some technicians seem to think, to 


bal \ Weathhil RESISTANCE 
~HANDITESTER KIT® susstituTION BOX KIT 


l MODEL R5S-1 
MODEL M-1 | 46 standard RTMA 1 watt $550 
. 


resistor values between 15 


$ 50 ohme and 10 megohms with 
e an aceuracy of 10% are at 


your fingertips in the Model 
Shpg. Wt. 3 Ibs KS-1 Resistance Substitu 


tion Box kit. This sturdy 


and attractive accessory 
The Heathkit will easily prove its worth 
Model M-1 Handi 
tester readily fulfills | 


those simple repair jobs 


~ 
RANGES | SUBSTITUTION BOX KIT r prevent the signal from reaching the 
: antenna. I am convinced my all-alu- 

3 Despite ite compact size, the Handitester MODEL . ‘ ats . 

; is packed with every desirable feature re 18 standard RTMA cS-1 minum yagi was pe! forming just as 
a quired in an instrument of this type. At values are available well on the day I took it down as on 
z or DC voltage ranges, full scale, 10, 30 from .0001 mfd to . 

a 10. 1.000 and 5,000 volts. 2 convenient mfd. An 18 position the day I put it up, in spite ol the fact 
my  ohmmeter ranges 0-3,000 ohms and 0 teh set in the panel that it no longer glistened brightly in 
4 100,000 ohme. 2 DC milliammeter ranges Owens F ; 

7 0 10 milliamperes and 0-100 milliamperes | of an attractive bake the sun as it did at first 

lite case allows quick changes - ts — ‘ 
‘identally light mention that 
CONSTRUCTION without touching the test : Inc ide n ally ,In rie 10 ! 

‘ [he instrument uses a 400 microampere leads. Invest a few minutes 50 t we the use of brass bolts is not sufficient 
' meter movement which is shunted with of your time now and save $5 e es insurance against corrosion Most of 
> resistors to provide a uniform 1 milli- hours of work later on ; one - ‘ bona e 
ampere load in both AC and DC ranges . . Shog. Wt these broke in two when we attempted 

: This design allows the use of but 1 set of = to unscrew nuts from them. All bolts, 


1% precision divider resistors 
on both AC and DC and pro 
vides a simplicity of ewitch- 
ing. A emall hearing aid type 
ohmea ad just control provides 
the necessary sero adjust 


t , ; r AT b : " “What kind of an antenna did you 
etio o t ohmmeter te 
vanee The AC rectifier circuit Cc oO rr p a mn y actually put up? 
] 


uses a high quality Bradley “IT decided to try one of the new ‘all- 
rectifier and a dual half wave ‘ . J : wt ; 
band yagis,’ as they are called. There 


hookup. Necessary test leads 
are several different versions of this 


and agetery are incl y in 
oh this vular kit . 
: am = basic type. Keep in mind I was not 
attempting to put up a ‘best’ antenna. 
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connections, and so on in the new in- 
stallation were given a good shot of 
plastic spray.” 


1 HARR - 


New Meathhet 


VACUUM TUBE 


VOLTMETER KIT 


PRIN f ; | = { j 


tinuing Heath Company pioneering a 
T'VM. New peak-to-peak cireuit —new s 
ut board elpminates chassis wiring, cu 


g example of cor 
c* printed circuit \ 


1 printed ar 


assures duy " r A ring pilot xlel specifications, and virtually eliminates poss 


struct rr 


CIRCUIT: 
fler permits seven peak-to-peak voltage ranges wit 
you TV servicemen. Voltage divider in the 6Al 
nput to a safe level. This circuitry and the 
xle of the 12AU7 bridge cireuit afford 
ve 200 moeroampere meter 


RANGES: 

Full wave rectifier Seven voltage ranges. 1.5, 5, 1 ‘ 
[= ~ 4 Pewee and 1,400 volte DC and AC RM 
and RIS volte with peak ranges 4, 14. 40, 140, 400, 140 
upper limit of 4000 Ohmmeter ranges X1, X10, XI 
P— P and 1500 volts X10K, AIOOK, Xl meg. Additi 
RMB. Voltage a 50 6 db cutie, & canter cnsie ame | 
vider Input circuit a polarity reversal switch 


IMPORTANT FEATURES 
High impedance 11 megohm inpu 
precision resistors, 6AL5 and 12A| 


fier— individual A‘ 


The first kit instru 
ment to offer a la 
bor-saving, error 
free printed circutt 
board. Your instru y 

ment an exact wir bin High readability pane 
ing replica of Engi 
neering develog 
ment model 


calibrations. The pleasing, ey« t vodern styl 
harmonious balance with the outstar a circuit demgr 


ments. Easily the best buy kit instruments 


AWeathkit AC VACUUM TUBE AWeathhit 30,000 VOLTS DC 


Heathkit I'VM and the 396 high volte 
Probe. Precision resistor provides multipli 


| cation factor of 100. Can be used with 


VOLTMETER ar ene RSet 


KIT 


MODEL AV-2 


any 11 megohm input VT'VM. Housed 
in a Polystyrene two color sleek plastic Shoe. WI 
| probe body for safety of operation ; 1 ib 


Weathhit PEAK-TO-PEAK 
PROBE KIT 


Peak-to-peak values not exceeding 
80 volte at a DC level of not more 


Extreme sensitivity has been emphasized 
y rs than 600 volts, can now be read 


in the design of the Heathkit AC VTVM directly by using 338-C Probe with 
Ten full scale RMS ranges are .01, .03, .1 No. 338-C previous model Heathkit VT'VM's 
1, 1, 3, 10, 30, 100, and 300 volta. Fre | or any VT'VM with 11 megohm in 


quency responsé is substantially flat from $5 50 put resistance. Probe construction 
features a modern printed circuit 
sd board for easy assembly. Frequency 

Shpg. Wt. 2 Ibs range 5 KC to 5 M¢ 


10 cycles per second to 50 KC with input 
impedance of 1 megohm at 1 KC. Will 
accurately measure as low as 1 millivolt 
at high impedance. Total db range is — 52 Aeathhit R F PR OBE K | T 
The Heathkit RF Probe will permit 

the measurement of KF voltages up 

to 250 MC with an accuracy o 


db to +52 db. An excellent kit for measur 

ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as 4 sehsitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
10 Ihe limits are 30 volta 
AC and a DC level of 500 volta 
Designed for any 11 megohm 
LS A A A A TF LT input VT'VM. Modern styling 
ag < aluminum hous 


ing olystyrene inaulation Ne. 309-C 


and printed circuit board for 


| 
AWeathhit | | easy assembly $350 Shpg. Wt 
} 


Simpson meter and precision resistors | 


1 tb 
AUDIO WATTMETER KIT : 


Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter 


Built-in non-inductive load resistors provide impedances 

of 4, 8, 16, and 690 ohms. Flat response from 10 CPS to MODEL AW-1 oO 

250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, Cc m p a n y 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $ 50 

continuously at 25 waite and has a duty cycle of 3 minutes e 3) E N T © N H A ind + @) 6 ] 5 

at 50 watts. Total db range in five positions is 50 db to 


+48 db, using the standard | milliwatt 600 ohma Shpg. Wt. 6 Ibs A | C H | G y N 


eadadhone> | dahlia 
ow 


12 VOLT 


BATTERY 
ELIMINATOR 


Cw 
y 1" 
Uee. hea, Pla 
Pung ¥ duty §Dity 
fee 


Here ia the new 12 volt Heathkit 
Hattery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel ewitch. Use the 
KE.-4 to service all of the new 12 volt 
car radios in addition to the conven- Cu, 
tional 6 volt models 


RANGES: 


“ ia 
This new Battery Eliminator pro- pes w 
vides two continuously variable out put voltage Cf oo Pd 
ranges. 0-6 volte D.C. at 10 amperes continu vo 


ously or 15 amperes maximum intermittent 
and 0-12 volte D.C. at 5 an \peres continucoual 
imum intermittent. The output voltage is « 
as the circuit uses two 10,000 mfd condensers 
The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper 
ating range of oscillator circuits, etc 
OTHER USES: 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 
for battery powered intercommunication systems 


Weathhit 
| IMPEDANCE BRIDGE 
lit 


or 7.5 amperes max 
n and well filtered 


Heathkit 
VIBRATOR TESTER 
KIT 


MODEL VT-1 


Shpg. Wt. 6 Ibs 


MODEL 1B-2 


$§59°° Shpg. Wt 


12 tbs 

The new Heathkit Impedance Bridge 
fertures built-in adjustable phase shift 
oscillator and amplifier. This instru 
ment actually represents four instru 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements 


device will quickly 
pay for iteelf in your auto 
radio service shop. 6 volt vibrat 
ore can be checked instant!y on 
Bad type meter scale. Operation 
requires only a veriable DC voltage from 4 to 
6 volte at 4 amperes. Model KE-4 Battery 
Eliminator is recommended for this applica 
tion 
Five teat sockets provide for the testing of 
hundreds of interrupter and self-rectifier types 
Proper starting voltage is determined easily 
and accurately. Over-all quality is then un 
mistakenly indicated on the panel mounted 
meter 


the Good 


This time-saving | 


DESIGN 


Panel provisions for external generator 

use. A new two section CRL dial, pro 

vides ten separate “units.” Ten sep 
arate unite ewitch settings and 
fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped- 


AWeathhit VARIABLE VOLTAGE 
ISOLATION TRANSFORMER KIT 


Variable output voltage be 
tween 9 and 150 volte AC 
Rated at 100 volt 


.— amperes ance matching transformer be 
continuously and 200 volt tween the generator and bridge 
amperes intermittently. The circuit 


is automatically switched 
to provide correct load operation 
of the generator circuit. The in 
strument uses “4% precision re 
sistors and condensers in all meas- 
urements circuits 


winciple function of the Heath- 
ie Isolation Transformer in to 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances, 
ete. It works backward too by 
isolating auch de 
vicesfrom the line 
Many other uses 
especially with 
AC-DC type cir 
cuita, Do not con 
fuse the Heathkit 
Isolation ‘Trane 
former with the 
hazardous auto 
trensformer type 
line voltage boosters 


MODEL IT-1 


$16*° 


Shee. Wt. 
10 ths. 


HEATH company 


N HARB( 


92 


What I wanted was an antenna that 
was light, simple, unobtrusive, and 
sufficient for the job at hand. The new 
antenna is doing all I expected and 
more. While I’m not willing to say 
positively it has as much gain on chan- 
nel 6 as my trusty old yagi—that’s a 
good bit to ask of any broadband an- 
tenna—it comes so close the difference 
is negligible. On the other channels 
it seems to perform every bit as well 
as my old-fashioned two-bay conical 
in spite of the fact it does not weigh 
one-fifth as much 


“The front-to-back ratio—an _in- 
creasingly important factor as more 
and more stations come on the air 


is greatly superior to what I had be- 
fore, even with the yagi I believe 
the reason for this is that I always had 
a certain amount of signal transfer 
from the conical lead-in, both directly 
and by leakage through the change- 
over switch, that impaired the ap- 
parent yagi front-to-back ratio. On 
several occasions I have been able to 
tune in three different stations on the 
same channel, without interference, 
simply by rotating the new antenna 
What's more, on a hot night a few 
weeks back I was able to pick up a 
station on every v.h.f. channel—some- 
thing I never could accomplish with 
the imposing antenna array I had be 
fore.” 


“Then you're about convinced the 
antenna design boys have _ really 
learned something in the past three 
years,” Barney suggested 

“Yep,” Mac admitted with a grin 
“I believe they have.” 

“Now that’s settled,” Matilda ob- 


served tartly as she gathered up the 
empty bottles, “what say we close up 
shop for the day?” 

“The most intelligent suggestion I'v« 


heard yet this year!" Barney ap- 
plauded as he shucked off his shop 
coat and reached for his hat —Y 


ADAPTER PROTECTOR 
By H. LEEPER 


O AVOID possible damage to the pins 

of small miniature adapters, used to 
check voltages at tabe sockets without 
pulling the chassis, try using 35 mm film 
containers, available at photo shops. 

Such film containers are about 2 
inches in height, 144 inches in diameter 
and have screw-on caps. Y 


Film containers will protect adapters. 
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NEW Meathhet 
TV ALIGNMENT 


GENERATOR 
KIT 


Here is the most radically improved Sweep (~nerator in the 
history of the TV service industry. The bawiec avsign follows 
latest high frequency techniques which result. in a combination 
of performance features not found in any other sweep generator. 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, etc 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level 
well over a measurable .1 volt 
tystem, 25 Mc || MARKER: 
crystal controlled The same instrument incorporates a triple marker 
ae . system with a crystal controlled reference. A variable 
marker— provi marker provides accurate coverage from 19 to 60 
sions for external MC opr fundamentals, and 57 to 180 MC on ceali- 
. en brated harmonics. A separate fixed crystal controlled 
4.56 MC marker can be used for checking IF, band- 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit 


POWER SUPPLY: 


Automatic av / The transformer operated Power Supply features voltage regulation for stable 
plitude control ~ oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep 
stant ot range is completely and smoothly controllable from zero up to a maximum of 50 
lotet peel a MC, depending upon base frequency 

supply Here is a TV Sweep Generator that truly no serviceman can afford to be with- 


out for rapid, accurate, TV alignment work 


GENERATOR 
| KIT 


The new Heathkit Laboratory type 
Signal Generator definitely estab 
lishes a new performance standard 
for a kit instrument. An outstand 
ing feature involves the use of a 
panel mounted 200 microampere 


meter calibrated both in microvolte MODEL LG-1 


and percent modulation, thereby 

pro” «ding a definite reference level 3 50 
for using the Signal Generator in e 
demgn work, gain measurements 


selectivity, frequency response Shpg. Wt. 16 Ibs. 


checks 
DESIGN 


Additional design features are copper plated shield enclosure 

for oscillator and buffer stages resulting in effective double 
shielding. Fibre panel control shaft extensic n KF carry- 
ing circuits, thorough AC line filtering, careful shielding of 
the attenuator network, voltage regulated B plus supply, 
selenium rectifier, et« 


RANGES 


Frequency coverage from 150 KC to 30 MC all on funda 
mentals in five separate ranges. Output voltage .1 volt with 
provisions for n ed external or internal modulation Out 


ee ME ee ae com eT a mee put impedance termination 50 ohms. Transformer operated 


power supply 


Investigate the many dollar stretching features offered by 
NEW BAR GENERAT ~ KIT the LG-1 before investing in any generator for Laboratory 


ort Service wor 


cathhet 
SIGNAL GENERATOR LABORATORY 


MODEL $G-8 
$ 50 Shpg. Wt 
* 8 Ibs 


The new Heathkit service type Signal Gen i 
erator, Model SG-8 incorporates many de 
sign features not usualiy found in this | 
instrument price range. Frequency cover 
age is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonics up to 220 MC. The KF output level is well in | 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator 
and the other half as a cathode follower output which acta as a buffer be | 
tween the oacillator and external load, thereby eliminating oscillator fre 
quency shift usually caused by external loading 
All coils are factory wound and ad justed, thereby completely eliminat | 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of RF leyel. A separate 6C4 triode acts | 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation 


The Heathkit BG-1 produces a series of horizontal or 
bars on o TV serees © these bars are exjially 
they will quickly ind 
i test without 
Panel switch provides ' otal ar 
The oscillator ur twin trie 
video carrier frequencies. A 


ina ATH company 


nearity tests. The instrument will 


g also provide an indication of horizontal and 


" vertical syne circuit stability as well as overall BE N TON H AR OR ] 5 
$ 50 ~ poctare size. Operation ee and merely 
pq. Wt requires connection to the reeriver antenna 
3 4 e 4 tbs terminal. Transformer operated for safety M | C H | G A N 


Btwn 


January, 


sui 


ar ey TV STUDIO 


VISUAL-AURAL sini 


SIGNAL-TRACER Py CULEUORLLUT 


Electronic controls make 
for imaginative lighting. 


The new Heathkit Visual-Aural Signal Tracer features 

@ special high gain KF input channel used in conjune- 

tion with a newly designed wide frequency range de 

modulator probe. High KF sensitivity permits signal Ke and ( . : TY 
tracing from the receiver antenna input, Separate low tO ty H JW often in viewing a TV show do 
goin channel and probe available for audio eircuit you notice the lighting‘ Pe rhaps 
exploration. Both input channels are constantly mon . 7 

tored by an electron ray beam indicator ao that visu once or twice when you saw a partic- 


as well aa aural indications may be obtained ,o ularly excellent dramatic 


snow, you 


NOISE LOCATOR: gos) may have thought that the use of 
A decidedly unusual feature ia a noise lox r t lights was an effectiv part of the 
used in conjunction with the audio prot« 
system, a DC potential is applied to a sunper production. On the whole, good light- 
cult component and the astion of the v« . t , at . snhs "4 : , 
as heard. Invaluable for ferreting out ne w intern onat ing is tha which enhances a show 
sistors, controle, IF and power transformers, et« , without detracting from it 
WATTMETER: To give this kind of lighting, most 
Built-in calibrated wattmeter cireuit will prove useful juick prelimit t tag t a TV studios today ise some type of 
of equipment under test. Separate pane! tern ls pr ‘ onke t ra mer ‘ . . : 
lor substitution purpeses. Gaves valuable service time by eliminating the , a mane electronic control. Studios have come 
service job. The same panel terminals alee provide es ston we iB ' ef ‘ a long way from the hand placed spot 
Don't overlook the many interesting service posstalities pr bert y ‘ ‘ H , . 
the Signal Tracer work for you by saving time and mone * light and floodlight era. Although mod- 
— ee eS a a ee ee ee Ge ee GE Gee Se ern TV cameras with their sensitive 
7] Ahit Sis image orthicon tubes do not require 
od CONDENSER CHECKER KIT ; as much over-all illumination as thei: 
+ predecessors, still the number of lights 
used to set a mood in any one scene 
is quite large. Electronic control al- 


lows the operator to adjust each light 

in an over-all lighting pattern precisely 

and rapidly. It also allows the opera- 

tor to preset a complet: ghting setup 

for two or more scenes, and then jump 

from scene to scene following the dra- 

matic action with the correct light- 
une naformer of pring ing for each 

MODEL C-3 ee ee ee er , The lightjng-control equipment shown 

$ 50 Shops. W' aad fed rn revo Che avis " ‘ on this mo ith’s cover was designed by 

19°: 7 Ibs operate, the Heathntt ue Kliegl Brothers for the Miami, Florida 

snd increase your Shop ef Rg television station, WTVJ. The console 

— oe ae oe ee oe ee ee ey ee ee ee ee ee ee oe at which the operator is seated controls 


Aeathhit reer METER 1 | Aeathhit , the ee all lights in a partic- 


ular scene operator can dim or 
KIT | AUDIO OSCILLATOR bring up individual lights or banks of 

lights. He can effect slow or rapid 
KIT scene fade-outs. He can also switch 


MODEL QM-1 | —— from one scene to another 


$445 MODEL AO-1 


Shpg. Wt. 14 Ibs 


The control board behind him con- 
tains individual step controls for each 
lighting outlet in the studio. The opera 
tor can connect, by means of this board 
any light outlet to any of the dimmer 
The Heathkit QM-1 repress switches on the control console. Of 
the first practical popular priced Q meter available with course there are also non-dimming 
switches on this console for rapid light 
changes. In addition to this electronic 
means of control, the position of each 
light may be varied as to height o1 


the price range of schools, laboratories, TV service men, and 
experimenters. Thu instrument will enable the operator t 
simulate conditions encountered in practical circuits and « 
measure the performance of coila or condensers at the operat 
ing frequencies actually ¢ intered, All indications of value ' 
are read directly on the 449" 50 microampere Simpson cal ‘ on o wed im the distance from the scene, so as to ob- 
brated meter seale. Measures Q of condensers, RF resistance, en tain various moods and shadow effects 
and the distributed capacity of coils, Oscillator sect) A This feature is not electronically con- 
supplies RF frequencies 150 KC to trolled ’ 


’ on mes. Calibrate . 
18 MC in four ranges nlibrate Some indication of the power con- 
capacity with range of 40 MMP 


oe 480 MDM’ with wernier of 43 sumed in lighting a typical dramatic 
MMF. Investigate the many serv H ft A He com 1p an y scene in a TV show m uy be gained from 


ieee this inetrument can perform the fact that the console control board 


for you RENT N HARR has a total capacity of 120 kilowatts, 
servicing 171 light outlets. It is equip- 

HIGAN ment such as this which gives present- 

day television production its highly 

professional appearance ~W- 
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7 
u 
» aa; tay. 
eat 4 2¢L We ts Improved smooth ruariag 
Pan, § . 


Py roll chart mechanical action 
> ‘ . 
Nar 
CH Bimplified 
construction 


new harbess 


4 | T ance resistors 


The Heathkit TC-2 Tube Checker was primarily de- 

signed for the convenience of radio and TV servicemen 

and will check the operating quality of tubes commonly 

encountered in this type of work. Test set-up proced- 

ure is simplified, rapid, and flexible. Panel sockets 

accommodate 4, 5, 6, and 7 pin tubes, ectal and loctal, 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 

socket for new tubes. Built-in neon short indicator, 

individual 3-position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line-set control to compensate 
for supply voltage variations, all represent features of the TC-2 


rectly from the large 4)4” Simpson 
3-color meter. Checks emission, 


AWeathheil rortasit 
shorted elements, open elements, 
T U B iz Cc be iz Cc K i? R K IT and continuity. Wiring procedure 


has been simplified through the use 
The portable model is MODEL TC-2P of mmulti-wired color coded cable pro- 

supplied with a strikingly viding a harness type installation 

attractive two-tone cabi- $ 50 between tube sockets and lever 

net finished in rich ma- switches. This geceane insures: “ 

roon proxylin impreg- ° standard assembly and imparts a factory built" appear 
nated fabric covering with Shpg. Wt ance to the instrument. New Construction Manual furn- 
a contrasting gray on the 15 Ibs ishes detailed information regarding tube set- P ———— 
inside of the detachable cover. | for testing of new or unlisted tube types. No de 


1 Results of tube tests are read di- 


ay nece® 
sary for release of factory data 


xy f AWeathhcl V PICTURE TUBE | 
cathhkél REGULATED 


| TEST ADAPTER 
POWE 4 | The Heathkit TV Picture Tobe Test Adapter 


used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission 


shorts, etc. and determine tube quality. Con 
sista of standard 12-pin TV tube socket, four 
feet of cable, octal socket connector, and data 
sheet s 4 5 oO eae, Ww 
7 


MODEL PS-2 qm mmm eee ee ee ee ee 


een AWeathhit * 
$3359 *= : DECADE RESISTANCE KIT | 


Twenty 1% resistors are decaded 
Here is a source of regulated D.C. voltage for circuit de- MODEL DR-1 . ; - 4 steps to provide any 
velopment work. Power supply voltage and current drain | value between | ohm and 99,999 
to the circuit under test are constantly monitored by the $195° ohms. Sturdy ceramic switches 
4%%” panel mounted meter. Separate 6.3 volt at 4 ampere | e wie aver plated conte ts insure 
A.C. filament source available. The regulated and variable Sh w reliable service. Use the Decade 
eg ’ Resistance in bridge circuits 
outpu* voltage will be constant over wide load variations 4 Ibs meter multipliers, calibrations, or 
and hum ripple will not exceed .012% at 250 volts under a | any application requiring a wide 
50 MA load. Completely isolated circuit, standby switch, range of precision resistance values, | 
and other desirable features, make the Model PS-2 ex- mm eee nm ee ee 
tremely useful in a wide variety of applications 


seapeiaie cum aeen ieee dabicatmin ioe mem ateinceanbell of 


| 
Heathkit MUDIO GENERATOR KIT 1 ,.DECADE CONDENSER KIT 


Heathkit Decade Condenser MODEL DC-! 


provides a ready source of capacity 


values from 100 mmf to .111 mfd in 

clusive in capacity steps of 100 mmf $16°° 
Silver plated contacts on husky ce . 
ramic ewitches, assure positive con 

tact for each switch position. Preci Shpg. Wt 
sion silver mica con 3 ibs 
densers + 1°) accu 


EATH company 


tolerance 
BENTON HARBOR 15 
MICHIGAN 


Here is an Audio Generator with 
features generally found only in the 
most expensive instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle—response flat +1 db 
from 20 cycles to 400 Ke—continu- 
ously variable and step attenuated 


output. Because the output voltage MODEL AG-6 

is relatively constant over wide fre- 

quency ranges, the AG-8 is ideal for $s 2 9 5 °o 
running frequency response curves * 

in audio circuits. Once set by means Shpg. Wt. 11 Ibs 

of the attenuator, this voltage may 

be relied upon for accuracy within + 1 db. Instrument features 
low — e 600 ohm output circuit and distortion less 
than .4 of 1 from 100 CPS through audible range 


ee OSL 
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work 


NEW Weathéct HIGH FIDELITY 


PREAMPLIFIER 


KIT 


bo’ 


ou Audiophiles have asked for and at a down-to-earth price level 
t. Jeautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and .utirely functional re 
demgn quirements from Heathkit Williamson Type 
Amplifier power supply 6.3 volts AC at 1 am- 
DESIGN: pere, and 300 volta DC at 10 MA. Over-all 
Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12%," wide x 5 4" deep x 3% * high 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors ‘ 
amooth acting controls, good altering. excellent decoupling, low hum APPLICATION: 
and noise level, and all alurninum cabinet. Special belancing control for The new Heathkit WA-P2 Preamplifier has 
absolute minimum hum level. Cathode fi > <~-r, low impedance output been Gastenes to operate with any of the 
circuit for complete installation flexibility Heathkit Williamson Type Amplifiers and is 
directly interchangeable with the previous 
SPECIFICATIONS: Model WA-P1 Preamplifier unit. Order your 
Provides five switch selected inputs, 3 high level, and two low level, kit today and enjoy completely amooth con- 
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation o your Hi-Fi system 
early 78 equalization switch —4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal! balance of bass and treble with the precise degree 
one flat position Separate tone controls, base 18 db boost and 12 db cut of equalization you want. Note that the design of the WA-P2 accormmo- 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- dates the newly established KIAA curve 


* i 
ted chasst 

Single Bre ob? Copper = cabinet 
®Witenh; aid \ slum 


Wound tolls pre. 4 ‘ ; to build 


AMATEUR | 


NEW  & eal ait 
TRANSMITTER ant ‘i 
The Heathkit AT-1 Tranamitter has HEATH K IT 


established a high reputation and 
has been enthusiastically accepted ly F K | T 
by hundreds of exr-orienced oper 


easy 


ators as well as be~mners. Power in 

put up to 35 watts for the novice and The new Heathkit VFO is 

suitable as a standby exciter for your the perfect companion to the 

~—- powered rig later on Heathkit Model AT-1 Trans 

Crystal og odel AT-1 can be crystal or mitter and it has sufficient out 
XCM atic Ms VFO exe ited and operates on 80, 40, put to drive any multi-stage 
tered Opersticn - y 20, 15, 11 and 10 meters. The pre transmitter of modern design 
a wound coils with the oscillator and Good mechanical and electrical 

amplifier are switched simultaneously design insures operating sta 

MODEL AT-1 _ the rugged band ewitch. Meter switch bility. Coils are wound on MODEL VF-1 
allows a reading of the final grid and plate stable, heavy duty, ceramic forms using Litz 
$2950 current on the panel mounted meter. Mod or double cellulose wire coated with Poly- 50 
. ulator input and VFO power sockets are pro styrene cement and baked for humidity pro- § 

Shpg. Wt. 16 tbs vided as well asa pey jack for CW operation tection. Variable capacitor of differential e 
Other features include a« crystal socket, type construction, especially designed Sh Wt. 7 Ibs 
standby awitch, key click filter, AC line for maximum bandapread. Kit is fur Pg ’ 

filter, good shieldin: 4A a 52 ohm coaxial output. The 425 volt, 100 nished with a carefully precalibrated scale 
rdiliampere power .gply and 5U4 rectifier are more than adequate for which provides well over two feet of scale length. Smooth acting 
the 6AG7 oacillator multiplier and 6L4 amplifier doubler vernier reduction drive and illuminated dial provides easy tuning 
and zero beating 
SE ES Power requirements 6.3 volta AC at .45 amperes, and 250 volts 


DC at 15 mils. Just ping it into the power receptacle provided on 
AWeathhit the rear of the AT-1 Transmitter. Seven band coverage 160 
| through 10 meters with 10 volt average RF output. Uses 6AU6 


| electron coupled Clapp oscillator and OA2 voltage regulator 
GRID DIP METER KIT ons Gu Ones ann Gao Ga Gann Gu GD Gn Gn OD 
The invaluable instrument for Hama, servicemen and experimenters AWeathhit ANTE NNA 


Useful in TV service work, for alignment of traps, filters, IF stages | IMPEDANCE METER KIT | 


peaking compeqeaton networks, ete. Locates apufious oscillation 
MODEL AM-} Determine antenns resonan: 


wovides a relative indication of power in transmitter stages Use it 4 
‘or neutraliaation, locating parasitics, correcting TV, measuring | 
*requencies, The variable meter sensitivity control, headphone transmission line surge impe 


CL and Q of components, and determining KF cireuit resonant 
jack, 500 inieroampere Simpaon meter, continuous frequency cover $ 50 ceiver input impedance. Works 
age from 2 MC to 250 MC. Prewound coil kit and rack included e half . , ‘ 


and one-quarter wave 
and folded dipoles, harmonic 
LOW FREQUENCY COILS: Shpg. WI. beam antennas. Resstance type SW Kt 
Low frequency range extended to 355 KC by the use of two ad- MODEL GD-18 2 Ibs 


—100 microampere meter —frequency range 


ditional coila, Complete with dial correlation curves. Set 341-A wr. 0-150 MC—impedance range 0-600 ohms 
for GD-1B and set 341 for GD-1A, Shipg. wt, 1 lb. Price $3.00 $1950 — 
s. 


AMeathhit 
ANTENNA COUPLER KIT 


For the Heathkit AT-! Transmitter or any comparable Amateur Trans- AT H Cc oO m Pp a n y 


mitter, Will handle power up to 75 wutts at its 52 ohm coaxial input 

Matches a wide range of antenna impedances with its L type tuning net- BEN T @) N HARB @) R15 
work and neon indicator. A tapped inductance provides coarse ad justine nt 

and a transmitting type variable condenser seta it ‘right on the nose 


Will operate on the 10 through 80 meter bands. MICHIGAN 
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View 1\OW PRICED 
HEATHKIT SINGLE UNIT 


Williamson Type Aigh Fidelity 


“: 


: rs t 4 a aire ‘ ‘ 

and om the we f . ie W-2a 

LOW PRICES 

Hees gt et “- - ~ re - COMBINATIONS AVAILABLE 

‘ has bee ache with g a W-4M with Chicago iper-range rana 
former only Single chassis main amplifier 

COMPONENTS wer eupi chipping g 

The new Heathkit W-4 he wer wenslormer and choke, It hes « weight 28 tbe, Exprem enty Obed @ 

mx Ss ine @ ind lual jack iaw ¥ nt mianoe the t “ 

a the exa t prev tilized in W . Type Amplifiers. | 

distor ' . . sme nd he W snd W models COME! ATI w-4 with Chicago 

uper-range ansformer only tnachudes 

CONSTRUCTION nale chassis main amplifier and power sup 

Here is th port ‘ he . 1 led Hi-} sat t yo . ah with WA-PY amplifier $ 

of electre h ig pe sipment. A e this Ame rin a few pleasant } 


new Meathhél 20 watt 
High Fidelity AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve 
ment has been made in the already fam 


AMPLI 


Aeathhit SiX WATT 


FIER KIT 


An outstanding value, this econom 


ically priced watt 


, Amplifier is 
ous Heathkit High Fidelity 20 Watt bie of - aos “ . 
Amplifier Additional reserve power has capabie of performance expecta - 
been obtained by using a heavier power only in much more expensive units 
transformer. A new output transformer - Only 2 or 3 watts output will ever 
designed and manufactured especially —_- $ > be used in normal home applications 
for the Heath Company, now provides © und Model A-7B will be more than 
output impedances of 4 a 6 ane OO) de« te for thm p “n 
MODEL bh 9B ohmea Che harmon distortion le vel will . — = purty - 
not exceed 1% at the rated output MODEL A-78 SPECIFICATIONS 
50 FEATURES Iwo switch selected inputs are avail 
i$ + ee PY eee ea 
e 30 watt Amplifier include frequency pickups, tuner, TV audio, tape re 
response of +1 db from 20 CPS to 20 . order, and carbon type microphone 
KC. Separate (boost and cut) bass and Model A-71} features separate bass @ 
Sh Wt. 24 Ib ' ‘ ' 
Pg 2 ° treble tone controls. Four switch selected ihpg. Wt. 10 Ibs and treble tone controls, jrush-pull 
input jacks and a special hum balancing balanced output stages, output im 
‘ me _ ; le ye ry — asized in =e = ped ince of ‘ and ] ohina and eatrene ly wicle fre “quem y 
a circuits a | ro r ‘ ; siza o of : i ru ‘ ‘ Ss i cor ’ i “ 
pas oe SE _ a range +1'% db from 20 CPS to 20 KC. Not just a souped up Af 
TUBE LINEUP DC job. Full wave rectification, transformer opersied power 
’ ¥ dd mu ‘ ’ «othe , ue « 
12AX magnetic preamplifier and first audio amplifier. 12ZAU7 two supply and good filtering, result in exceptionally low hum level ' 
stage amplifier with tone controls. 12Al voltage amplifier and phase MODEL A-7C 
splitter. Two 6L4 push-pull beam power output and 5U4G rectifier 
ne Heathkit Model A-9B is excellent for custom installation and Provides a preamplifier stage and proper compensation for tt 


is designed for outstanding service at a very reasonable cost 


variable reluctance 


COMBINATIONS AVAILABLE 


W-3 Amplifier } ides Main Ampil- 
WILLIAMSON TYPE Ser with Acvessund Output Trensfermet 
AMPLIFIER KIT a $69.50 
Here is the fa kit f W smaon Type high Adelity At fier that has “ { Amplifier K ' sides Main Am 
servedly earne gt 7 nm ever rata of Hi-Fi a er ia t er with A 1 (rutput Transformer 
listortionless, clean m al reproduction, f range fr n n and Powe pping 
than adequate power reser weight 29 i Th $49.75 
OUTPUT TRANSFORMERS 
This outstanding V Type Hi-t . ’ 
A eroamut er. 7 " ” 
tra we ate 4 ath r 
SPECIFICATION 
w each unit 7° high « * wide x 
CONSTRUCTION MANUAL 
This fine kit w supplied with a pletely ta ate yates netruct Manual a 
y effort re od w the aasembly i gz of the pre-engineered kit. | he ‘ 
r car easfully construct this Amplifer and b building it 
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rnd low 


vel microphone 


H company 


] 


5 


coverage 


Para te ; 
etl lator . , BPO om. ‘ optinw nT MC on 
Ctreuit ube and a 


4 bh wade 


44a ad & 


a “4, ol OFS re 
Pho, a aie ‘Ogata. vided for tt 

© 44 t « a,'" 
. a ‘ af the optiona 


cw in 
’ *Witey, Pane, °Y av? 
Xe 


(oe SS ere 
i Heathhét FM TUNER KIT 
1 Bees Se 


AC operated to eliminate 


5 problems 
- sually encountered in “economy type” AC 
3 LX" tuner cireurts. Features & tube circuit with 


meillator, 3 double tuned 
lumiter 


eparate mixer and 
liseriminator 
pr ling Maximum sensitivity and selectivity 

scroms the full PM frequeney band of a8 Mé 

MODEL FM-2 to 108 +7 The rhe. " : =< . 
bled and adjusted, thus eliminating tedious 
t problema. The 


sttractive slide rule dial and vermer tuning 
. combine to make the Heathkit FM-2 Tuner 


Shog. Wt. 8 Ibs 


IF stages followed by a 


a lactory assem 


oe" a J 
mth. “ tis _ 


WAtwur 5-1175 


ee ee 


ridiculously low prices, is the AR-2 Comm 
in s0-talled ‘economy sets 
speaker, headphone jack 


electrical bandspread tanir 


sluminum pp 


Aeathhil communications 
RECEIVER KIT F 


An excellent example of typical Heath ( merchandise at 
perated all- 


encountered 


ompany ability to produce top quality kit 
umeations Receiver. Here is a transformer 
wave receiver «ith all of the desired features and none of the disadvantages commonly 


: 

Peceiver employs high gain miniature tubes and IF transformers, chassis mounted 5'4” PM i 
slide rule d Ham Bands plainly identified, and easy tur & 

«. Continuous frequency coverage from 550 KC to 35 Mt n 4 Banda, wit 
g and log Onher features are RF gain control with AGC on-off 
CW panel 


al with 
lireet planetary dr 


@ scale 


Z 
switch —prewound coils in a shielded turret assembly and copper 

hielding 
mixer-oscillator, 12BA6 IF amplifier, 12AV6 deteector-first aud 12A6 beam 

power output, 12BA6 BFO oscillator, 

ctifier. A lettered control plate is pr RECEIVER CABINETS 

e cabinet of your choice or you ean or ylin impre ted fabric p 

| Heathkit cabinet featuring the full size cabinet availa for BR-2 2 res 

anel Include Huminum panel ‘ { 


speaker grill and protective rubber feet 
For BR-2 Receiver, ¢ 
Shipping weight 5 Ibs 
AR-2 Receiver 
Shipping weight 


abinet G1-9 


Cabinet 91-10 
> ibe 


Aeathhit 
BROADCAST BAND 


RECEIVER KIT 


The M 


eapecia 
quality 


2 Broadcast Band Reee 
heginner without any 
This receiver features a transformer operated 
high gain miniature tubes, sharply tuned 
formers, new rod type built-in 


ver is designed 


sacrifice of 


power supply 
IF trae 


®S trouble-free planetary tur 


antenna, and a 
ng system. Exceptional per- 
unusually high good selec- 
quality from the 5'4" PM 
inted speaker. (an be used either as a re- 
amplifier. Uses 12BE6 mixer- 
12 AV6 detector, 
and 5Y5 reetifier 


MODEL BR-2 ie 


| y 

» wt 
12A6 ¥ 
(Less Cabinet 


formance with sensitivity 


tivity, and excellent tone 
hassis 
ceiver, tuner, or phone 

wecillator, 12BA6 LF amplifier 
vu tput 


beam power 


10 Ibs 


— 


Shpg. Wt 
at 


SHIP VIA 
Parcel Post 

[} Express 
Freight 

C) Best Way 


PLEASE PRINT) 


QUANTITY 


Enclosed hind € 
Please ship C.0.D 


heck money order for 


) postage enclosed for pounds 


ITEM MODEL NO PRICE 


On Express orders do not include transportation charges —they will be collected by 
the express agency at time of delivery 


ON PARCEL POST ORDERS insure postage for weight shown. 


ORDERS FROM CANADA ond APO's must include full 


RADIO & TELEVISION NEWS 


By L. DAVID OLIPHANT 


Transmitter Engineer, Station KTUL 


Construction details on a broadcast station monitor for 
"Conelrad” signals that is easy to build and foolproof. 


INCE probably many Rapto & TEeLe- 

VISION NEWS readers work at broad- 
cast stations and since broadcasters 
must now monitor certain key stations 
for possible air raid alerts, the equip- 
ment to be described will undoubtedly 
be of interest 

Since key stations will interrupt 
their carriers before giving air raid 
alert warnings, the simplest and most 
straightforward method of monitoring 
such key stations would be to have a 
relay operate or close upon such car- 
rier interruptions and remain closed 
after the return of the station's carrier 
until opened by the operator. The relay 
would keep open a portion of the audio 
circuit of a receiver and, upon closing, 
cause the circuit to operate normally 
Thus, with the return of the key sta- 
tion's carrier, the operator may then 
hear the program. He then may be 
alerted if the warning of an impending 
air raid is broadcast and can take the 
proper precautionary measures 

The availability of a sensitive meter- 
relay, the Weston “Sensitrol” Model 
705, which operates on a current of 
only 5 microamperes, makes possible 
the simple tubeless tuner shown in 
Fig. 1. This circuit worked well with 
our key station monitor because the 
carrier of the key station is of suffi- 
cient strength at our transmitter to 
give more than ample rectified current 
to operate the relay after passing 
through the filters and wave traps that 
attenuate the desired carrier due to 
the broad nature of the tuned filter 
circuit 

While the diagram appears simple 
perhaps its evolution would be of inter- 
est to some of the readers. The main 
problem was not so much to build a 
tuned circuit to receive the key station 
carrier is 1170 ke 
a method for filtering out our own car- 
rier of 1430 ke 
to be operated under our transmitter, 
our signal was so strong that any 
simple tuned circuit or gang-tuned cir- 
cuits tuned to 1170 ke. would still ad- 
mit enough of our carrier to override 


whose as to devise 


Since the receiver was 


the program of our key station and 
render it unintelligible. 

The output voltage across the second 
tuned circuit of the tuner, Fig. 1, when 
tuned to the key station is .75 volt 
while the voltage across the same cir- 
cuit when the tuner was tuned to our 
carrier (same antenna) is 45 volts 

The circuit which finally evolved was 
the result of years of work, hours of 
thumbing textbooks, and sheer luck 

From the diagram of Fig. 1, it might 
be assumed that the tank circuit, L,- 
is tuned to 1430 ke., our carrier, to 
block it out. Experiments will prove, 
however, that with ordinary coils such 
a tank circuit would block too much of 
the desired 1170 ke. carrier when tuned 
to 1430 ke. Unless the coil is truly re- 
markable, the impedance curve of anti- 
resonant circuit L,-C,, when tuned to 
1430 ke., is rather broad at best and 
has enough impedance at 1170 kc. so 
that too little carrier will get through 
to be worthwhile. This circuit will re- 
ceive the key station under our towers 
but quite a bit of our program is still 
present in the signal 

Fig. 2A is a simplified version of 
Fig. 1. Ci-Le is a series-tuned circuit 
tuned to 1170 ke. and L.-C, is a series 
circuit tuned to 1430 ke. (our carrier) 
to shunt it out. Studies of anti-reso- 
nant circuitry reveals that at frequen- 
cies above the frequency to which the 
circuit is tuned, the circuit is capaci- 
tive 

Now examine Fig. 2B. Coil L, is 
placed across C, and this anti-resonant 
circuit tuned to some frejuency below 
1170 ke. so that the capacitance it 
shows at 1170 ke. will resonate with 
Le, admitting that frequency through 
the equivalent series-tuned circuit. In 
Figs. 2A and 2B, coils L. and L, are in- 
ductively coupled. C, in Figs. 2B and 1, 
as Well as in Fig. 2A, is tuned for maxi 
mum output current for 1170 ke the 
carrier of our key station—-not to anti- 
resonate with L, at 1430 ke.—-our car- 
rier—-because if L,-¢ 
1430 ke 


tion's carrier gets through to register 


’, anti-resonates at 
barely enough of our key sta- 


Mny Ti 
& 70m 32 oe 


TO wPuT 
MONITOR AMPLIFIER 


4.35-100 id. var 
Ce—tunes Le (See text) 
Ca, Cy 365 fd. var 


‘4 


Fig. 1. 
the tuner, designed to be 
used with station receiver. 


o Tre—Trans. High imped 
} TER ance for crystal to low 
, PETER EL impedance (UTC-CS-26 


Complete schematic of \ 


WESTON 

SE NSITROL 
RELAY 
MODEL 705 


wes used) 
Te—Isolation trans. 300 
ohms-to-300 ohms 
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A CONELRAD MONITOR @2uty7aceas 
~ TUNG-SOL 


PICTURE TUBES 


Gee made of best grade non-magnetic 
steel. 

Glass bead type assembly is stronger 
both mechanically and electrically —gives 
greater protection against electrical leak. 
age. 

Relled edges in gun minimize corona 
Custom built stem with greater spacing 
between leads assures minimum leakage. 
Lew resistance of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency 


Double cathode tab provides double 


protection against cathode circuit failure. 


Selected screen composition resists burn- 
ing (X pattern). 


Rigid control of internal conductive coat- 


ing provides utmost service reliability 


for use with single or double 
field ion trap designs 


construction of parts assures 


better alignment 


Maximum dispersion of screen coating 


assures uniform screen distribution 


Tung-Sol makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Pur 
pose Electron Tubes *nd Semiconductor 
Products 


TUNG -SOL ELECTRIC INC Newark 4, 
N. J. Sales Offices: Atlanta, Chicago, 
Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle 


TUNG-SOL 


RADIO AND TV TUBES 


You Con Build « Reputation On Tung-So! Quality 
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TECH-MA 


AMPLIFIER and 
PREAMPLIFIER 


NEW EICO PROBES 


SCOPE DEMODULATOR PROBE 


KIT $3.75 WIRED $5.75 


LOW CAPACITY PROBE 
KIT $3.75 WIRED $5.75 


DIRECT PROBE 


KIT $2.75 WIRED $3.95 


9PECIAL 


WIRED $14 95 
VTVM PROBES 


VIVM RF PROBES 
KIT $3.75 WIRED $4.95 


PEAK-TO-PEAK PROBES 
KIT $4.95 WIRED $6.95 


“——=f==- 


Sencational High Voltege Probe 
Model HVP-2... ONLY $4.95 


©54 Extends range of VIVMs & VOMs to 30 KV 
. 
pet. 


Write for FREE Cotelog &P.1 


when there's a soldering job to be done... 


Ungar does a better job! 


On industrial assembly lines 
in home workshops 
in electronic labs . . . for 
production, repair, 
maintenance the 
world's most versatile 
family of penci! solder 
ing irons is on the job, 
doing a better job! No 
wonder they re called 
“Ungar's Little Angelis”! 
© Interchangeabie tips 
for every soldering need 
from repair to high- 
speed production 


. 
* Feather -light, 
designed tor 


| sae = 


15 


Cutaeloe L 


~” UNGAR ELECTRIC TOOLS 


P.O. Box 2, Vv . J 


INC 


Fig. 2. (A) Simplified version of the cir- 
cult of Fig. 1. (B) A derivative circuit. 
See author's explanation in the article. 


However, with C, tuned for maximum 
at the carrier of our key station, enough 
blocking action (at 1430 ke.) remains 
so that when this blocking action is 
combined with the shunting of the 
L-C, circuit, the key station's carrier 
comes through with no interference. 

The derivation of the circuit of Fig. 1 
from those of Figs. 2A and 2B is clear. 
In Fig. 1, Le and L, are individually 
shielded and capacitively coupled. 
This was done to permit control of the 
amount of coupling. Coils Ls, Ls, and 
L, are wound on coil forms 1% inches 
in diameter. They are closewound with 
#28 enamel-covered wire and the coils 
are 1%” long. Coil Ls is 25 turns of 
#40 wire wound \” from the bottom 
of L,. There is more current output 
with the circuit of Fig. 1 than with 
either of the other two circuits where 
L,. was of the same dimensions as Ly. 

L, is a coil 1%” in diameter, of about 
100 turns, wound on polystyrene strips. 
It is the only commercial coil in the 
tuner. Good shielding of the coils indi- 
cated as shielded, Lu», Lx, Lx, and Ls, and 
good bonding to ground are essential to 
the correct operation of this tuner 

Experimentation may be required 
before the correct antenna is deter- 
mined. Too large an antenna may be 
worse than one that is too small as it 
will pick up a lot of the local station 
carrier. The one used at the station 
was an FM antenna which had been 
put up when the station had an FM 
transmitter. It proved to be quite sat- 
isfactory. 

As the diagram of Fig. 1 shows, the 
Model 705 “Sensitrol’s” meter indicat- 
ing needle is the contact arm of the 
relay. The rectified current of the re- 
ceived carrier flows through the meter. 
With carrier failure the current goes 
to zero and the needle moves over to 
tne zero position where a red pointer is 
set. When the needle reaches this point, 
a permanent magnet pulls the needle 
into contact with it, closing the audio 
circuit. When the carrier returns, the 
program is heard until the operator re- 
leases the contact and the needle re- 
turns to its current-indicating position. 
Two audio transformers were used to 
cut down on hum pick up as the tuner 
is placed next to the power pack of our 
#-E \limiter-amplifier. If you have no 
such problem, one transformer is ade- 


quate. —j)- 
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Remember QUALITY CANNOT BE UNDERSOLD [i's,'s cur 34th YEAR as 


PREMIER Unconditionally Guarantees All Tubes For One Full Year 
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Electronic Butler 


{Continued from page 49) 
ee. id 


tor in place of the electrolytic; how- 
ever, the writer chose the electrolytic 
because of its small physical size, and 
because, in this application, the length 
of the cycle is not critical. 

After the adjustment has been com- 
pleted, the assembly may be slipped 
into the metal box which should be 
provided with a % inch hole fitted with 
a standard BX bushing and a rubber 
grommet for wires to the doorbell wir- 
ing as shown in Fig. 5. A length of 
3-wire #14 BX cable is used to con- 
nect the “Butler” to the house wiring, 
and should be wired as shown in the 
connecting diagram, Fig. 4. 

The location of the timer will depend 
on the particular layout of the house 
wiring. However, if it is necessary to 
install the timer where it is visible, it 
should be flush-mounted, and the front 


cover fitted with a blank cover plate to 
match the switch covers used in the 
room. The box should be fitted with 
mounting ears, and mounted in the 
same manner as standard wall switch 
boxes. 

Other jobs for the “Electronic But- 
ler’”’ can be found around the average 
home, such as controlling garage, 
stairway, or yard lights. The starting 
relay can be controlled from a variety 
of places such as the front gate, ga- 
rage, or workshop. All indoor control 
wiring may be run with doorbell wire, 
but outdoor wiring should be done with 
weatherproof wire such as used for 
intercommunication lines. 

Application of this unique circuit 
need not be confined to operating the 
porch light. By substituting a paper 
capacitor for C,, the length of the 
cycles can be made uniform, making 
the device suitable for a number of 
other intermittent timer applications 
where economy during idle periods is 
worth considering. —W- 


EQUALIZER-PREAMP MODIFICATIONS 


By ARTHUR J. ROSE 


ORRESPONDENCE from readers has 

indicated the success of the ual- 
izer-Preamp described in June 1953 is- 
sue of Rapio & TELEVISION News. Nu- 
merous recent requests for modification 
of the equalizer to include the RIAA‘ 
curve are answered in the following. 
Other changes in the circuit have not 
heen necessary nor desirable. 

Since the RIAA and the Col LP 
eurves both derive their bass sections 
from the shunting of a resistor across 
the feedback capacitor, thumps arise 
during switching due to changing d.c. 
levels unless an additional blocking ca- 
pacitor and a high resistance charging 
resistor are employed. Not shown in the 
original article, these extra components 
are given in the diagram of Fig. 1. 

Cy is dictated by the maximum turn- 
over frequency to be used. If, for ex- 
ample, the maximum turnover is to be 
800 cps, then C,, has to be .002 fd. 
Switch positions for 800 eps require no 
additional capacitance, but an addi- 
tional .001 afd. is needed for 500 cps 
and .002 «fd. for 400 eps. The original 
equalizer switch used such an arrange- 
ment with the exception of the Col LP 
position. There, the shunting resistor 
effectively produced the correct curve in 
spite of the high turnover and thereby 
saved the expense of an additional .001 
“fd. capacitor. 

Because the modification replaces the 
old RCA curve, the 800 eps turnover is 
no longer needed and C,, is increased to 
the correct value for 500 cps turnovers. 
The Col LP position uses a different 


| shunting resistance than originally shown 


for reasons previously inferred. 

Cm and Re vent switching thumps. 
Additional 4. m charging resis- 
tors are employed in the de-emphasis 
side of the switch to insure completely 
noiseless switching. 

Readers are again cautioned to insure 


‘The Curve That Conforms”, 
vision News, July 1054 


correctness of capacitor values before 
using them in equalizers and other fre- 
quency correcting networks. Ceramic 
dise capacitor tolerances are catalogued 
as —0) +100%. Small mica capacitors 
should therefore be used where bridging 
facilities are unavailable. —- 


Fig. 1. Circuit changes to be incorporated 
in the equalizer-preamp of June, 1953 to 
provide equalization for new RIAA curve. 
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Rer—100,000 ohms (no change) 

Ree—310,000 ohms (was 47,000) 

Ruy—1 megohm (was 3.3 megohm) 

Rie—4.7 megohm (was 3.3 megohm) 

Ru, Ru, Ree —4.7 megohm, Y, w. res. (not in 
original ) 

Cu—50 pafd. (no change) 

Cu-—.001 pid. (no change) 

Cw—750 putd. (was 500 pufd.) 

Cr—600 pufd. (was 200 pyufd.) 

Cu—.0033 pid. (was 002 pid.) 

Cw—.001 pid. (was .002 pid.) 

Cu—.02 pid., 400 +. (was 002 pid., 300 v. 


ceramic) 
Sr—D.p. 6-pos. switch 
POS. CURVE 


1—Eur., Early Amer, 78's, London firr 78 
2——AES (pre-RIAA) 

3-——Amer. 78's, old RCA 33%'s 
4-—NARTB (pre-RIAA) 


3—Col. LP's 
6—RIAA, RCA “Ortho”, new NARTB, new 
AES 
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NEW OSCILLATOR CIRCUIT 
By LAWRENCE FLEMING, Consultant 


IG. 1A shows an unusually simple osecil- 
lator circuit suitable for audio fre- 
quencies, which requires no taps on the 
enil and no chokes. It will operate well 
with almost any available inductor: a 
power supply filter choke, the primary 
of an output transformer, a toroid, o1 
even a pair of headphones. 

The circuit is a variation of one re- 
cently published by J. K. Clapp. It is 
u grounded-plate Colpitts cireuit, with 
the tube operating in class AB:. The d.c. 
path between the cathode and ground is 
completed by a resistor R,. The signal 
loss due to the resistor is not serious, be- 
cause only 4 or less of the total tank 
circuit voltage appears across the resistor 
R, and the lower capacitor C,. There is 
no grid leak in the usual sense. The 
series grid resistor KR, is used only to 
minimize grid current, and does not sig- 
nificantly affect the bias condition of the 
tube. RK, may be omitted with a slight 
loss in output. 

This type of oscillator is not an effi- 
cient generator of power, but is primar- 
ily good at delivering voltage to a high 
impedance load. The best waveform is 
obtained by taking the output directly 
across the tuned circuit, as indicated in 
Fig 1A. For more power with poorer 
waveform, a load can be connected in 
series with the plate of the tube, for 
example a pair of headphones for code 
practice. 


Headphone Inductor 


Fig. 1B shows an interesting variation 
in which the tank inductance is fur- 
nished by a pair of phones themselves- 
With a pair of high-impedance phones 
of the ordinary sort, the capacitor val- 
ues given will furnish a note of about 
1000 cycles. To change the frequency, 
change the capacitors, but keep the ratio 
between the two capacitors about the 
same. Due to the low “Q” of the induc- 
tance, this cireuit requires about 50 volts 
on the plate in order to oscillate. With a 
reasonably high “Q” coil, it will oscillate 
at any “B” voltage from 10 or 20 on up. 


Circuit Characteristics 


The greater the “Q” of the tuned cir- 
euit, the higher the a.c. output voltage 


Fig. 1. (A) A new LC oscillator circuit of 
unusual simplicity. (B) Code-practice ver- 
sion of the circuit of (A) in which the 
headphones form the tank inductance. 


obtained. The a.c. output varies, also, 
about directly with the applied “B” 
voltage. For the Fig. 1A cireuit, the out- 
put was 20 volts r.m.s. across the tuned 
cireuit for a 100-volt “B” supply, and 
the plate current was 2 milliamperes. 
The coil L was actually the primary of 
a midget output transformer rated 1500 
ohms, which measured 3 henrys at 1 ke. 
with a “©” of 3.5. 

The feedback ratio is the ratio of the 
eapacitances C,/C,. For ordinary use a 
ratio of 4 to 1/10 is suitable. The out- 
put drops with smaller feedback ratios, 
e.g., 1/10. A ratio of \% is too large; 
efficiency suffers badly because there is 
too much signal voliage across the cath- 
ode resistor R,. For best waveform, use 
a high “Q” inductor L and the smallest 
feedback ratio that will give reliable 
oscillation. The output will be low, | 
volt or less. With a good toroidal induc- 
tor the ratio can be as small as 1/500. 
For each feedback ratio there is a value 
of R, which gives maximum output, and 
for small-signal, low-distortion purposes 
a larger resistance, e.g., 22,000 ohms, 
may be better. The feedback ratio has, 
however, the most effect on the wave- 
form. 

Since this circuit operates class AB,, 
the plate current increases with the a.c. 
output. Thus, loading down the tuned 
circuit will decrease the plate current, 
instead of increasing it as it does in 
ordinary class C oscillators. 

Practically any tube will work in this 
circuit, and higher-G,. types will oscil- 
late more easily than the 6C4. i) 


seh 


The booster with twice as much 
gain as ever before. 


Regency model DB-550 cascade two- 
stage booster designed specially for 
use with cascode front ends. 


Regency, world’s leading manufactur- 
er of TV accessories including VHF 
boosters, FM boosters, voltage boost- 
ers, UHF converters, chairside TV 
control, high pass filters and a com- 
plete line of high fidelity equipment. 


eqoncy_ 


REGENCY DIVISION, I.D.E.A., INC. 
INDIANAPOLIS 26, INDIANA 


“PICTURE BOOK OF TV TROUBLES” 
by Rider Staff. Published by John F 
Rider Publisher. Inc., New York. 70 
pages. Price $1.35. Vol. 1 

This first volume in the new series 
covers the horizontal a.f.c.-oscillator 
circuits of a television receiver. This 
book is the result of hours of pains- 
taking labor on the part of the Rider 
Laboratories staff and the result pro- 
vides worthwhile short-cuts for the 
service technician. 

Faulty receivers were checked by 
means of waveform observation, peak- 
to-peak and d.c. voltage measurements, 
and resistance checks—the results 
were recorded as picture-tube face 
photos so that all the technician has 
to do to locate a specific fault is 
match up the trouble on the CR tube 
of the set he is servicing with the 
photo in the book 

Then, by referring to the accompany- 
ing text, the technician can localize 
the receiver fault and make the neces- 
sary corrections and adjustments. This 
first volume is divided into four chap- 
ters dealing with pulse-width a.f.c.- 
oscillator circuit, phase detector-stabi- 
lized multivibrator a.f.c. - oscillator 
circuit, phase discriminator-sine wave 
oscillator a.f.c. circuit, and phase de- 
tector-sine wave oscillator a.f.c. cir- 
‘ult. 

> * > 
“BASIC TELEVISION PRINCIPLES 
AND SERVICING" by Bernard Grob 
Published by McGraw-Hill Book Com- 
pany, Inc., 653 pages. Price $6.00. Sec- 
ond Edition 

This is a completely up-to-date 
edition of a book which originally ap- 
peared in 1949. Written by an instructor 
it RCA _ Institutes, the  presenta- 
tion of the material and the plan of 
the book: follows the “course” techn 
nique so that the radio technician 
starting from scratch can cover the 
entire fleld by a careful attention to 
the text material 

Among many practicing technicians 
this work is considered to be the most 
complete and authoritative in the field 
The fact that new data and additional 
material on color receivers is offered 
in this second edition would seem to 
make it an even more desirable stand- 
by for the shop boot:shelf 

In addition to 24 chapters covering 
all phases of television, there are 25 
tables providing such diversified data 
as TV channel! allocations and visual 
response curves 

Each of the topics discussed by the 
author is handled in such a way that 
the essential features are covered first 
and then the details are added 

The publisher of this volume has 
made available a series of text-films 
which have been correlated with the 
book. They are available for instruc- 
tional purposes when this volume is 
used in schools, etc yw 
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Magnecorder 
ia tu Cideildinmbrce hull!” 


says Johnny Desmond 


From the faithful recording of children’s brightest 
moments to the exacting recording needs of the pro- M-30D 


fessional musician and entertainment star, Magnecord 


. ! 
holds its reputation for the finest in tape recording Vie 


Johnny Desmond, popular star of rV, radio and 6399 
recordings, his wife, Ruth, and little Diane and Patti <a 

listen to one of the new pre-recorded high-fidelity Other models 
tapes, reproduced with perfect fidelity on his new from $299 
Magnecorder M-30. If you've wanted the finest in 

true, high fidelity recording and reproduction, now 


you can own a Magnecorder too! 
Call or see your Magnecord dealer today. He's listed 


under “Recorders” in your classified telephone dire« 
tory. Find out why Magnecord 1 considered the finest 


mwragnecord, inc. 


1101 SOUTH KILBOURBN AVENUE * CHICAGO 24 TWLLINOIS © OFEPT 
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The Model 
TV-50 


A.M. Radio _—*F. M. Radio 


GENOMETER 


—— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Amplifiers 


Black and White TV Color TV 


os 


> 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 
Marker Generator 


a. \ os 


~ $PECIFICATIONS: 


R. F, SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M, and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peakeu 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This festure of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowled to provide the quickest and 
most efficient way of adjusting linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bers. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TY picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standerd 
equipment for servicing Color TV, the one addition which is e 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When'al!l controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR: 


The Model TV-50 includes al/ the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders. 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kc., 262.5 Kc., 
456 Ke., 600 Ke., 1000 Kce., 1400 Kce., 1600 Kce., 2000 Ke., 2500 
Ke., 3579 Ke., 4.5 Mc., 5 Me., 10.7 Mec. (3579 Ke. is the color 
burst frequency.) 


The Model TV-50 comes abso- 
lutely complete with shielded 


90 


leods and operating instructions. 
Only 4 WET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Try it for 10 days before you buy. 
if completely satisfied then send 
$11.50 and pay balance at rate 
of $6.00 per month for 6 months. 
No interestor Finance 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept. 0-90, 3649 Tenth Ave., New York 34, N.Y. 
Please rush one Model TY-50. | agree to pay $11.50 
within 10 doys ond to pay $6.00 per month thereafter. 
\t is understood there will be no finance, interest or any 


other charges, provided | send my monthly payments when 


Charges Added! If not com- 
pletely satisfied return unit to humadiatals Gee end pavabth 
us, no explanation necessary. 


due. Wt is further understood thet should | fail to make 
payment when due, the full unpeid balance shall become 


RADIO & TELEVISION NEWS 


Measures 6's" x 92" x 


4." 


. , 
Superior’s new 


Model 670-A 


SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 

OUTPUT VOLTS: 0 to 15/30/150/ 300/1,500/3,000 Volts 
D.C. CURRENT: 
RESISTANCE: 0 to |,000/ 100,000 Ohms 0 to 10 Megohms 


CAPACITY: .00! to | Mid 


0 to 15/15, 150 Ma. 0 to 15/16 Amperes 


| to 50 Mid. (Good-Bad scale for 


checking quality of electrolytic condensers) 


REACTANCE: 


INDUCTANCE: 


DECIBELS: - 


. , 
Superior’s new 


Model TV-11 


* 


4 to 


50 to 2,500 Ohms, 2,500 Otms to 2.55 Megohms 


1S to 7 Henries 7 to 7,000 Henries 
+18 +14 te +38 +34 te +58 


ADDED FEATURE: 


Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 


998 


The Mode! 670-A comes 
housed in a rugged, 
crackle-finished stee! 
cabinet complete with 
test leads and operat 
nq instructions 


TUBE TESTER 


SPECIFICATIONS: 


Tests al! tubes including 4, 5, 6, 7, Octal, Lock 
in, Peanut, Bantam, Heering Aid, Thyratron, 
Miniatures, Sub- Miniatures, Novals, Sub-minars, 
Proximity fuse types, etc 

Uses the new self-cleaning Lever Action Switches 
for individual element testing. Because al! ele 
ments are numbered according to pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 
are truly tested with the Mode! TY-!! as any of 


* 


to damage a tube by inserting if in the wrong 
socket 

Free-movin built-in roll chart provides com 
plete data for all tubes 

Newly designed Line Voltege Control compen 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts 

NOISE TEST: Phono-jack on front pane! for plug 
ging in either phones or external amplifier will 
detect microphonic tubes or noise due to faulty 
elements and loose interna! connections 


the pins may be placed in the neutral position 
when necessary 

The Mode! TV-!1 does not use any combination 
type sockets. instead individual sockets are 
used for each type of tube. Thus /f /s impossible 


EXTRA SERVICE—The Mode! TV-|! may be 
used a5 an extremely sensitive Condenser 
Leakage Checker. A relaxation type oscil 


SUPERIOR'S NEW MODEL TY-40 


C.R.T. TUBE TESTER 


A complete picture tube tester 
for little more than the price 
of a “make-shift" oadapter!! 


The absolutely cor 
ple including tutlt 


The medei TV.-1! eperates 
on 105.130 Volt 60 Cycles 
A.C Comes housed in 6 
beautiful hand-cubbed oak 
cabinet complete with port- 
able cover 

lator incorporated in this mode! will detect 
leakages even when the frequency is one 
per minute 


Tests all magnetically deflected 

tubes ... in the set - out 

of the set in the carton!! 
SPECIFICATIONS: 


Tests a// magnetically deflected picture tubes from 7 inch te 
30 inch types 


Tests for pang | by the well established emission method. All 
readings on ood-Bad" scale 


Tests for inter-element shorts and leakages up to § megohms 
Tests for open elements 


Model TV-40 t&* 
! Se 


y to test the ever increasing 
pieture tube 


EASY TO USE: 

Simply insert line cord into any !10 
volt A.C. outlet, then attach tester 
socket to tube base (/on trap need 
not be on tube). Throw switch up for 
quality test read direct on 
Good-Bed scale. Throw switch down 
for all leakage tests 


Mode! TV-40 C.R.T. Tube 
Tester comes absolutely 
complete—nothing else to 
buy. Housed in round cor 
nered, moided bakelite 
case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C0. D. 


“ieee any of the above 
instruments for 10 days be- 
fore you buy. If completely 
satisfied then send down 
payment and pay balance 
as indicated on coupon 
No Interest or Finance 
Charges Added! if not 
completely satisfied return 
no explanation 


| moss ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-90 3849 Tenth Ave., New York 34, WN. Y. 


Please send me the r checked I agres pay down 


y bDelanoe a6 


payment 
hown it is 
” nance ‘ any ofthe 
mthiy payments whem due it 

payment 
due and 


mont 


furthe 


wald 1 fall t 


heoome 


make when due, the full 


immediately payable 


unit to us 


E de« end my me 


® < be ao 


necessary 
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SHAV-PAK 


NEW, LOW PRICE! 


ya - 
“* 
if 


OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
Standard A.C. 

95 Electric Shavers in 
Automobiles, Buses, 


ust Treck 
aI $, Boats, and 
¥¢ ars! Ac. 
| ™m oc. | over | Surrer ust 
vous | eo creus | WATIASE | Phice 
oe t 115 volts 5 99s 
15 5 99s 


INVERTER 


WITH GREATER OUTPUT 


DICTATE REPORTS ACCURATELY- PROMPTLY! 


“Make your car, beat or plane 

| a“rolling office’ 
with ATR INVERTERS 
for changing your 
ttoroge battery 
cuctent to A. C. 


ELECTRICITY 


; ATR INVERTERS... 


especially designed for operating 
stondard 110 volt A.C... . 


*# DICTATING MACHINES © TAPE RECORDER 
@ ELECTRIC RAZORS @ WIRE RECORDERS 


iarut Ac. 
wm] Re | act, | st | 
6-OME 6 | 5 volts | 30-40 | 19.95 
6H-DME| 6 | 115 volts 60-75, 29.95 
|_Above laverters alto available for 12-velt operation. 
See your jobber on write factery today 
for complele information 


American Teevision « Ravio Co. 
a Bredacte Sims /45/ 


eohey 
SArmmT Faust tL, MeNesOTA~U tA. 


| trates how one 


SHAVE IN THE COMFORT 


al ao 


Capacity Checker 


(Continued from page 59) | 


tions, and can be disregarded for most 
measurements 
4. Check all doubtful capacitors for 


leakage before measurement to pre- 
vent erroneous readings. The ohm- 


meter on the 10 megohm scale will give 
a suitable indication of excessive leak- 
age. 

Construction of the conversion chart 
is not difficult. A convenient size graph 
can be rnade to accommodate three or 
four scales when one axis incorporates 
three logarithmic scales. Fig. 3 illus- 
graph was used in 
plotting all curves for the Heathkit 
v.t.v.m. modification. The vertical axis 
was divided into two scales: 1 to 30 
vutd. typed in red, and 10 to 10,000 
pufd. typed in black. The use of two 
ranges provides sufficient spread in 
reading low values of capacitance. The 
horizontal axis was divided into con- 
venient scales corresponding to the four 
a.c. voltage scales of the v.t.v.m., 
namely, 0 to 3 v.a.c., 0 to 10 v.a.c., 0 to 
30 v.a.c., and 0 to 100 v.a.c. The 0 to 3 
V.a.c. curve was drawn in red to corre- 
spond to the 1 to 30 wszfd. values on the 
vertical axis, also in red. With other 
v.t.v.m.’s it may be more convenient 
to use other arrangements 

After the selection of proper scales, 
plotting the voltage values of sample 
capacitors follows. At this point, the 
degree of precision desired by the con- 
structor should be determined. Nat- 
urally, a large number of %% or 1% 
micas used in the calibration of the 
curves would result in a chart having 
1% accuracy or better, which is highly 
desirable, however, the cost of invest- 
ment in these micas would be prohibi- 
tive. An alternate method, far less 
costly, was used in the construction of 
the chart shown in Fig. 3. Approxi- 
mately 75 or 80 capacitors of various 
values were first checked for leakage 
and then plotted against their stamped 
values. Many of these were 5% and 
10% micas. All points were then inter- 
connected with straight lines for each 
range of a.c. voltage. A smooth curve 
was then drawn with the aid of a 
French curve, averaging out these 
Straight lines. A few 1% micas were 
then used in series and parallel com- 
binations to check the curves. The re- 
sulting error of calibration was found 
to be surprisingly small, so small in 
fact, it was disregarded. The completed 
chart can then be transferred onto a 
clean shect of graph paper by means of 
carbon paper, inking in the curves in 
their respective colors for clarity. 

The measurement of unknown Ca- 
pacitances can now be accomplished 
speedily and with ease. The same pre 
cautions followed when calibrating the 
instrument should be observed when 
making all measurements Air ca- 
pacitors, shielded instrument leads 
trimmers and the like will often pick 
up stray voltages when being meas- 
ured. Erroneous readings can be mini- 


mized by first clipping only the a.c. in- 
put lead to the component to be tested, 
and noting the stray voltage reading. 
Subtract this reading from the final 
voltage reading before entering the 
value into the chart. : 

Confidence in the use of this method 
of measuring capacities can be gained 
by constant usage. Its versatility has 
been constantly extended; for example, 
trimmers can be preset to any desired 
capacity, instrument cables cut to a 
predetermined capacity value, and un- 
known interelectrode tube capacities 
measured. 

It has been found that a frequent 
check on the calibration with the use 
of several 1% micas resulted in no de- 
tectable change in ##fd. values as long 
as the precautions asscussed in the sec- 
tion on calibration were observed. —3}- 


NEW FINGER PIECES 
By ARTHUR TRAUFFER 
MONG the many thousands of “Vibro- 
plex” semi-automatic transmitting 


keys (“bugs”) in use by “hams” and 


telegraph operators throughout the 
world, there is occasionally a need for 
replacing broken, worn, or chipped, red 
plastic finger pieces. 

To save the time and expense of send- 
ing away for a new thumb-piece and 
finger-piece, the writer made a trip to 
the local dime store and invested 20¢ 
for a red plastic pan-lid-knob, and a red 
plastic windshield scraper. Both items 
were exactly the same shade of red and 
made a matched pair of finger pieces! 
The oval-shaped thumb-piece was jig- 
sawed from the windshield seraper, the 
rough edges sanded smooth, and the two 
holes drilled, and one of the holes 
threaded, the same as the original piece. 

The 8-32 serew in the red pan-lid- 
knob fits the threaded hole in the lever 
of the bug. The shank of the knob was 
sawed off to the same length as the orig- 
inal knob, and the screw was twisted into 
the knob securely and sawed off to the 
same length as the screw in the original 

nob. 

Incidentally, the 8-32 screws in these 
plastic pan-lid-knobs also fit the levers 
of standard (vertical motion) radio 
transmitting keys, so you can also use 
these knobs as replacements for stand- 
ard keys. --3- 


Inexpensive knobs and a plastic windshield 
wiper can be used to make replacements for 
the finger pieces on your “bug.” 


See text. 
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GREATEST 
TUBE BUYS 


Every Tube GUARANTEED a FULL YEAR 


JOBBERS!. DISTRIBUTORS! We Have A Wonderful Deal For You) we're: 


WiRE! 
Our Tubes are of Excellent Quality Because PHONE! 


“ 


12S$H7 1SZ5GT 
125/37 
125K 7GT 


’ ' 12S5L7GT 
‘ ; , 12SN7GT 
ie 128Q7GT 
sas oe , ; seis 12SR7 
eAG ‘ 12Zz3 
2Aa7 
6AQ7GI 6G6G 1Y¥4 : 14A4 
287 6H6 ws 724 14A5 
2x2 CASS 12A6 14A7 
2X2A 6AT6 645 12A7 14AaF 
3A4 6AU6 4 GJjé 1486 
3A5 6AVSGT 6/j7 12AHT7GT 
6AVE 648G IZALS 14868 
3aBeGT 6KOeGT 75 12AaTée 14CS 
387 GAX4GT ‘ S 12AT? 14C? 
306 687 GA7TG 12AU6 1486 ‘ 7OL7GT.1 
3LFa 688G 6KaG ; 1487 
3Q4 6BA6 6L6G 12AU7 
6BAT 6LéeGAa I2AV6E 
3QSGT oN? 9° ‘ 12AV?7 14F7 
354 6Bcs SS | 12Ax4GT 14Fs A 
3V4 6BE6 6Q7 L2AX7 147 °° 
st 6BFs 4 6R7 ; ian? si 
SU4G 6BG6G 6$4 3 12AY?7 14v4 
6BH6 6$7G 12BA6 e3 
sv4G ; 6SA7 4 128A7 is 83 
sY¥3G eBie 12806 198G6G a4 
$sz3 6BK? « 6sc? ‘ 128E6 19Ts as 
gae 6BL7GT , 6$07GT 22 8ov 
6AT | 68NG6 6SFS5GT ; 128H7 25AaVv4GT 
6B8Q6GT 7 6sf?7 12ce 
eae 6$G7 i2*sGcT 
6AB4 68Q7 i126 
6AB87 | 6c4 ‘ 6SH? 1235GT 
6ACSGT 6cs 6sH7GT 
6AC7 6Cé 65/7 . . 1247GT 
- 6CsG 6SK7 12K7 
6AFS | 6$l7GT i2ksa 
6AF6G 6CB6é 1207G ‘ 26 
6AGS 6CD6G 5 | 6SN7GT 1258GT , a7 
6AG7 606 6$Q7 s2L7GT 
6AH6 | 6086 6SR?7 12SA7GT s5CS 
6ES 6ST7 46 | | 425C7 15L6GT 
6AKS 6Ts ‘ 125fS 
6AL5 q | 6F6 . we 
6AQs ef? 6U7G 12SF7GT | sve 
6AQ6 6FaG 6U8 125G7 ' g52z3 


TIA 
7¢ 


i a17L7G6T1 
258Q6GT 117Z3 
25L6GT 1in7zZ4GT 
25wacT 11 7Z6GT 
2525 
25Z6GT 


RANSAMERICA ELECTRONICS CORP. 
15 Liberty Street New York 6, N. Y. 


January, 


McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS 


NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS 


PICK ‘YOUR ‘CHASSIS | FROM | THESE THREE 
_EACH ONE AN OUTSTANDING McGEE VALUE! — 


-TUBE HI-FIDELITY $3995 


RECEIVES BROADCAST 550 TO 1650 K.C. 
{2 Watts Audio © Separate Tone Controls 


(c) fastees Model AMGA, 12 watt high fidelity audio amplifier and 


Less 
St cAKER 


(A) HALLICRAPTERS 5-784 (8) JACKSON FASC (C) JACKSON AM9A 


16,000 cps. , 
an 
tone controis - ‘ 
matches 3.2 of & ohm speaker 
om - fated slide rule dial with etched glass scale. 
so 


ard tcop antenna. Receives broadcast & 
G1" deep. Complete with tubes; 2-68A6, 6AU 


reluctance pickup 
and treble 
transformer 


tilweme 

tuned a nwt stage 
6 high and 
6V6 ana SYS 


6SN7 “Sato. 


Knobs, ter truet Sues ? 
Regular $89.50 Model AMA. Wii ampliner, and. tuner. “ship. wt. be. Sale orice, $39.96 
fod! AMBA with pis-cn is ot ben Speaker, bein fer $59.95 
’ = al , ° 
McGEE's SALE PRICE LERS oe eraytpe — — 4 
« 


te HIGH FIDELITY 4 AUTOMATIC -REQUENCY conTROL| @.TUBE JACKSON FM-AM $3995 
Hy, Beviorafiyy, Sore! 2 a wt itben “unabe. eecutchcon gragram. 8 Seetructlons: REGULAR $59.95 VALUE- ONLY 1000 TO SELL 3k xan 
ee ae. $00 of pen ° (8) Medel FASC, Jackson 6 tube FM-AM custom chassis. Receives broadcast 


‘and FM 88 to 108 mc. 9 etched giass slide ruie dial. Chassis 
i superhet circuit with AVC. Complete with tubes; 


Complete with tubes knobs, escuteheon, dia ong ner ueseee 
™ « 


to 00 
Hes input for up Sell-powered preamplifer 
variable reluctance cartridge, & ‘os oxntra 
s pr Hallicratter 11 tube FM-AM chassis. Ship. wt. 22 tbe. 
s Hallieratter with eur CU-L4Y 12° coe PM speaker 


input for crystal pickup with radio-phone switch on front 
*High-Q"’ ferrit loop stick antenna mounted on chassis. 
Hallieratter with our P1G-CR 16° cow spearer Separate —— be vd oe bass boost ‘tone control. Knobs, escutcheon, 
R/ Gee Serta anced faces saerer,, See Cre Weare ene - Model FASC, & tube FM-AM radio chassis. Ship. wt. 12 Ibs. Sale price $39.95 
3/832 Co hanger with a Goiden Treasure cartridge, $56.96 extra. ¢ 4 2 4 . ’ ? 

po apindie fer Cotlare changer, $2.80 extra. Model FASC with our CU-14Y 12° coaxial PM speaker, both for $49. 


5. 
Model FASC with our P15-CR 15" coaxiai PM er, both for $59.95. 


McGee's Famous $65.00 LIST CHANGER 
12 AND 15 INCH COAXIAL P.M. COLLARO 


3-SPEED HI-Fi, MODEL 3/532 $ 95 
HIGH FIDELITY SPEAKERS IMPORTED FROM ENGLAND 
McGEE'S SALE PRICE 


Regular $66.00 tist, Collaro Mode! nd 2 ve automatic 

record changer that bow ~ henge 3 > he same 

speed. On sate at MeGee Famous imported 

de 4 changer popular eee ‘oni Sam ~~ ahs all ever Amer- 
Hes heavy tan tor arf 


LP and « ard wde. Plug-in head th your ae age cartridge ach 
12-tach 15-inch Sa, hipped complete wan service onoet and jacirusitone. , Juanes oo size, 1434” ton 
va" wide. 444" above moter board and Ya” below. Mode! 2 Collare changer avai 
Mod! cu. 14Y Model P15-CR — a 4 colors: oreo wat and own wie te ae Bosett ogrer Soom ed s 
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Cascode TV Booster 
(Continued from page 41) 


The only critical part of the whole 
circuit is in the grid coupling and 
this is “cut-and-try” which varies 
with different types of TV sets, an- 
tennas, and transmission lines. Con- 
sideration will have to be made to 
allow for adjustment of coupling L- 
to Ln 

The power supply rectifier circuit 
supplies a potential of 200 volts to the 
12AT7 tube circuit. It is possible to 
obtain up to 250 volts with this cir- 
cuit by reducing the value of R,, but 
the extra voltage will not increase the 
gain in this instance and may cause 
the booster to oscillate and become 


: unstable. 


4eeeeee 


It must be remembered in building 
this booster that the original model 
was built with only channels 4 and 5 
to work with and that there will be 
some slight variations in the tuned 


| sections of the circuit if used on dif- 


ferent channels. Tuning capacitor C, 
will definitely cover all the lower 
channels (2 through 6) when used 
with L, as specified. If used on chan- 
nels 7 through 13, L, will have to be 
modified. The only other modification 
needed for the booster to tune down to 
channel 2 will be additional capacity 
in place of C,, probably in the vicinity 
of 100 ywsfd. If used on channels 7 
through 13, the inductance of coils Ln, 
Le, and L, will have to be reduced. 

For the TV band covering channels 
7 through 13, capacitors Cy, C., and C. 
should be changed from 30 sgfd. to 15 
wefd. “Ceramicons” should still be 
used. Also, C, should be changed to a 
2 to 15 gpefd. variable. For the high 
band, L. should consist of a hairpin 
loop 2% inches long with a separation 
between the wires of % inch. Induct- 
ance L, should consist of a hairpin loop 
1% inches long with \% inch spacing 
between the wires. L, and L. should 
lie parallel to each other with 1/16 to 
% inch spacing between them, depend- 
ing on the strength of the station 
signal. 

The reason L, is made longer than 
L, is that this is a convenient length 


for L. to go through the hole in the 
deck to connect to the switch below. 
The resonant frequency of L, is rela- 
tively unimportant. The main thing to 
contend with is matching the imped- 
ance of the transmission line to the 
input coil L,, and this will vary with 
the amount of coupling. 

The other coils must be changed for 
operation on the high band. L, should 
consist of 2 turns with an inside diam- 
eter of 5/16 inch, L, should be 1 turn 
with an inside diameter of 5/16 inch, 
and L, should be 1 turn with an inside 
diameter of 5/16 inch. Some type of 
switching arrengement can be incor- 
porated to operate the booster on both 
the high and low bands if desired. 

The chassis of the booster should 
not be grounded nor should the chassis 
be touched while in contact with a 
grounded object as a potential exists 
between the booster chassis and 
ground. That is also why the cabinet 
should be constructed of wood as 
shown in Fig. 1, to eliminate the pos- 
sibility of someone accidentally getting 
shocked. Also, care should be taken 
that neither the antenna lead-in nor 
the input connections to the television 
set come in contact with the chassis 
of the booster. 

The three 2000 ohm, 10-watt drop- 
ping resistors R.s, Re, and Rw», in series 
with the heater of the 12AT7 tube will 
radiate a certain amount of heat so, if 
a back is used on the booster, it should 
have a few holes in it to allow for air 
circulation. A step-down transformer 
could be used here in place of the re- 
sistors but one small enough to be 
placed on the chassis was not avail- 
able at the time. 

Another tip to remember when try- 
ing this booster is that the circuits 
generating the sync signals in the set 
may radiate outside of the television 
cabinet and be picked up in the lead-in 
and smear the picture. Moving the 
lead-in around to a different position 
may eliminate this. Also, trying dif- 
ferent lengths of lead-in between the 
booster and the television set may 
make a difference. In this particular 
instance, a half-wavelength at the de- 
sired frequency was found to be best 
for all around stability and best 
performance. —- 


Fig. 3. Bottom view of the booster showing hole for L, connection to switch. 
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INEXPENSIVE TONE GENERATOR 
By ROBERT J. ROPES, W9PAP 


HIS tone generator, when added to the 

present speech amplifier, greatly in- 
creases the operator convenience when 
making adjustments to the transmitter or 
the modulator. It is especially useful to 
the single-sideband operator, in adjust- 
ing for the proper modulator balance, 
ete. The circuit is an adaptation of the 
famous Wien-bridge oscillator, and re- 
quires only one tube, three capacitors, 
four resistors, and a d.p.s.t. switch, It 
can be added to the present speech am- 
plifier for several dollars, and will prove 
to be worthwhile to any ham. 

The two capacitors, C, and C, should 
be silvered mica, and the two | megohm 
resistors, R, and R., should be picked 
with an ohmmeter for a matched pair 
(*2%). By substituting a 10,000 ohm 
potentiometer for the 5000 ohm resistor 
(R,), it is possible to degenerate the 
plate circuit for pure sine-wave opera- 
tion. This condition will occur when the 
pot is adjusted just beyond the point 
where oscillations start, and the oscilla- 
tor becomes stable. An added refinement 
(for those who demand absolute stabil- 
ity) is the substitution of a 117-volt, 6- 
watt bulb for the cathode resistor, R.. 
The bulb becomes, of course, a “ther- 
mistor” which automatically adjusts the 
cathode bias, and thereby regulates the 
amplitude of the output voltage. 

Capacitor values are given for several 
other frequencies, since operation may 
be desired at other frequencies. If a fre- 
quency higher than 1600 eps is desired, 
the one megohm resistors should be re- 
duced in value, and the capacitors kept 
at approximately 100 spufd. for greatest 
stability. An important rule of thumb 
here is to remember the fact that to dou- 
ble the frequency, the capacitor values 
at C, and C, or the resistance values at 
R, and R, (but not both) must be halved. 

The output voltage for 400 eps sine- 
wave operation is approximately 13 volts 
at the high impedance connection, and 
approximately 2 or 3 volts at the low 
impedance connection at the cathode. 

By throwing 8,, the tone modulation 
ean be switched “on” and “off” at will. 
Although the author has not keyed this 
oscillator, it is possible that it could be 
used in the proper bands for modulated 
continuous wave operation. wO 


Schematic diagram of the simple and inex 
pensive tone generator. See text for var 
iations which can be made in circuitry. 
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Write for free Sonotone manual today! 


New Sonotone Phonograph Modernization Manual 
includes an up-to-date cross reference and phono- 
graph model index, fully explains how to use 
Sonotone Ceramic Cartridges. Send coupon below 
for your free copy, now! 
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CERAMIC CARTRIDGES 


Always install a Sonotone, the 


original ceramic cartridge— 


your customers will love you for 

it. It will start them on the road 

to high-fidelity—and additional 
new business for you! 
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REPLACING TV PARTS 


By ART MARGOLIS 


Here are some TV service cases showing what can happen 


if the exactly correct replacement parts are not used. 


HAT do you do when the needed 

tube is not in your caddy? How 
hard do you try to replace a shorted 
capacitor with the same type? How 
far do you search for an exact re- 
placement transformer? How much 
trouble will you go through in obtain- 
ing the correct yoke? The messy con- 
fusion of replacement parts causes 
hair-pulling extra bench hours and a 
great percentage of costly callbacks. 
A careful handling of the replacement 
problem can pay off in cold hard cash. 

But what is an intelligent approach? 
Should you religiously follow instruc- 
tions and obey such things as the em- 
phatie wording on tubes, “Insist on 
only genuine (blankety blank) replace- 
ment?” Or should you sneer at the 
devil and pull filters out of the ancient 
junker lying in the corner? 

With over three hundred different 
parts in each TV receiver and with 
the literally thousands of different 
makes and models in operation today, 
always having or being able to get a 
correct replacement can cause the TV 
service technician much gnashing of 
the teeth. 


Tubes 


The TV technician has a “must 
carry” list of over one hundred dif- 
ferent TV receiving tubes. This can 
cause even a simple case of tube pull- 
ing to get complicated. 

One of our technicians was out re- 
pairing a Philco model 1000. The symp- 
tom was sound but no raster. Check- 
ing through he found a cold 5V4 
damper. As luck would have it, he 
had used his last 5V4 on a previous 
job. Being a resourceful chap he in- 
serted a 5U4 instead. The brightness 
popped on. The customer was joyful, 
that is, until the next day, when she 
called in again. Another technician 
rushed over and discovered these new 
symptoms. A commentator was talk- 
ing to the TV audience. One of his 
shoulders extended only a tiny way 
from his neck while his other shoulder 
stretched out like an inflated balloon. 
If he was the only misfit, it would 
have been OK, but a station break 
revealed more people with this unique 
build. 

The technician after adjusting and 
checking and swearing, finally located 
the misplaced 5U4 and inserted a 5V4. 
The people on the screen looked human 
once more. The 5U4 in the role of a 
damper had presented a different re- 
sistive load to the horizontal saw- 
tooth circuit and was distorting the 
horizontal linearity. 


You have to be careful with these 
tube swaps. They are the cause of 
quite a bit of technician “induced” 
trouble. 

Our company was called upon to 
service a 12” Silvertone. The technician 
found the set symptom to be no hori- 
zontal or vertical syne. After checking 
through he found a defunct 7TAF7 sync 
tube. But his box was devoid of 7AF7’s. 
Shrewdly he inserted a similarly pinned 
7F7. The syne condition cleared up. 
The customer smiled at first, but then 
grew sour again. The newly locked-in 
picture had a classic example of what 
a weave should really look like. The 
TV performers were marvelously 
pretzel bent. A half hour and ten 
ounces of perspiration later the tech- 
nician pulled the chassis to the shop. 

The bench man spent about three 
hours scouring the circuitry. Then for 
lack of anything else to do he pulled 
out the recently-installed high-mu 7F7 
and replaced it with a new medium- 
mu 7AF7. The weave bid a belated 
adieu, 

We can't just indiscriminately 
change tubes. That's only asking for 
it. However, if we’re sure of our moves 
and employ some foresight, it can be 
done 

We received a call to service a 16” 
Philco. The service technician dis- 
covered that channel three was coming 
in weak, six was even weaker, and ten 
(all Philadelphia channels) was no- 
where in sight. A preliminary check 
revealed the 12AV7 local oscillator- 
mixer was nearly shot. He put in a 
replacement 12AT7. This slightly dif- 
ferent tube shifted the frequency, 
making ten show up on eleven. A little 
trimming of the oscillator coils, how- 
ever, set all three channels exactly 
right 

Capacitors 
Although simpler than tubes, the 


capacitor situation is complicated by a 


Fig. 1. Part of a 17” RCA TV set high 
voltage circuit showing capacitor that 
requires the 5000 working volt rating. 


multitude of sizes, shapes, capaci- 
tances, and working voltages. Let 
your guard down for a minute and 
the little “buggers” will slip a call- 
back in on you. 

One 17” RCA came into the shop 
without enough high voltage Only 
a slight arc could be drawn off the 
1B3 and it wouldn't light up. A few 
checks into the circuit showed an 8.2 
eefd. capacitor broken open. It was 
in the horizontal output plate leg of 
the high voltage transformer, block- 
ing it off from normal “B-+.” See Fig. 
1. A new 8.2 ywefd. capacitor had the 
high voltage singing once more 

The set was delivered, but 
days later the customer called in 
again, same trouble. A technician was 
dispatched armed with another 8.2 
eufd. It was the same trouble and he 
soon had the set perking. But a few 
days later the customer called in 
again. We called a halt to these pro- 
ceedings and went into a huddle over 
the schematic. One brain noted a 
3000 volt difference on either end of 
the capacitor. The RCA distributor 
provided us with an 8.2 “ufd. conden- 
ser at 5000 working volts and the set 
has been providing entertainment ever 
since. 

Make a false move and you sentence 
yourself to extra bench labor. A 12” 
Westinghouse came into the shop with 
insufficient vertical sweep. Checking 
through the vertical circuits, a 150 
eid. filter capacitor in the vertical 
output cathode was found to be wide 
open. See Fig. 2. The condenser drawer 
had had particularly heavy traffic that 
week and there weren't any 150’s left. 
The largest size was a forty. The 
bench man installed a forty. After all, 
once you get above ten or twenty 
“mikes,” they're all the same anyway 
The picture with renewed vigor swept 
out vertically most of the way. Only 
a slight space remained top and bot- 
tom. The technical expert began 
manipulating the vertical linearity and 
height controls. Excellent foldover 
resulted, but no more sweep. The 
bench man then accumulated about 
two hours’ experience traveling 
through the vertical circuits. Finally 
he completed the journey by arriving 
back at the vertical output cathode 
In desperation he left the shop and 
picked up a 150 s»fd. capacitor. Yep, 
that puffed the picture the rest of the 
way out. The smaller value filter had 
a definite degenerative effect on the 
low 60-cycle vertical saw-tooth. De- 
spite this case, however, if you're care- 
ful you can make that will 
save time and labo: result in 
tragedy. 

A 16” set came limping 
shop. After playing about five min- 
utes it would start rolling vertically 
Suspecting the vertical oscillator grid 
condenser, it was changed. A .OO1 
for a .0O15. It was a good diagnosis 
for the roll was no more. However, 
the vertical hold was now locking at 
one extreme end. The _ technician 
located a resistor in the grid of the 
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into the 


RADIO & TELEVISION NEWS 


Fig. 2. Vertical output circuit of a West- 
inghouse receiver showing the crit- 
ical capacitor in the tube’s cathode. 


vertical oscillator. The resistor and 
capacitor comprised the 60-cycle time- 
constant network for control of the 
vertical frequency. Juggling the re- 
sistor value soon had the vertical hold 
locking in the picture when set in the 
center of the vertical hold pot. 


Transformers 


A 16” department-store special came 
into the shop. The symptoms revealed 
no high voltage but there was “B+” on 
the plates of both the horizontal out- 
put and the high voltage rectifier. A 
reading of the damper’s cathode re- 
vealed “B+” but no boost. Scope 
checks of the horizontal oscillator pic- 
tured a saw that would cut wood. Bias 
voltage on the horizontal output grid 
was correct. A static check of all the 
parts in the high-voltage system from 
the grid of the output tube to the pic- 
ture tube well, showed everything in 
order. I would have sworn my test 
equipment was fibbing, but I couldn't 
argue with the plain fact of no raster. 

I went into the low voltage power 
supply, but found no defects. I checked 
off the boost “B+" destinations such 
as the vertical output, still nothing 
Then I chucked my meters, picked up 
the solder gun and began substituting 
parts. Hours later I tacked in a new 
flyback. The high voltage came on. 
I felt like Franklin discovering elec- 
tricity and back on the stool 
for the routine task of physically in- 
stalling the electrically perfect trans- 
former. But there was nothing rou- 
tine about it for this monster didn't 
faintly resemble the original. I cross 
indexed three more manufacturers. 
All three of them had an entirely 
different transformer, none of which 
was at all similar to the original. The 
set manufacturer was halfway across 
the country and the customer was 
calling every hour like an anxious 
parent. To make a long story short, 
I had to redesign the setting of the 
1B3 and high voltage capacitor In 
my book, out of all the replacement 
headaches, this physical mounting of 
strange high-voltage transformers is 
the most time wasting. 

A low-voltage transformer can cause 
a picnic too. A 21” Muntz came into the 
shop. It was continually popping out the 
5 ampere “Slo-Blo” fuse. The low-volt- 
age transformer'’s secondary was found 
shorted. A new “direct” replacement 
was tacked in and the set came on. As 
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an added attraction the 6BQ6 was 
running with cherry red plates. But 
that was easily taken care of when 
the 6BQ6's screen dropping resistor 
was found to have changed from 8200 
to 1500 ohms. After cooking the set 
for a couple of hours the transformer 
was permanently mounted. Everything 
was fine except the benchman could 
no longer get the high-voltage cage 
back on for its slots were covered. He 
could not insert the 5U4 in its socket 
because now the picture tube was in 
the way. Fortunately, there is a new 
skinny 5U4 that just about fits but 
those high-voltage tubes now require 
lots of ventilation 


Yokes 

Changing yokes can be a tricky busi- 
ness. A 12” receiver came into the 
shop with no high voltage. After a few 
hours of circuit scouring the vertical 
section of the yoke was found shorted 
to ground as shown in Fig. 3. You 
ask, what has this to do with high 
voltage? Well, the yoke is in the 
“B+” line of the vertical output tube. 

The “B+” for the vertical output 
stage is derived from the boost “B+” 
provided by the damper. The shorted 
yoke was killing the damper voltage 
which was, in turn, stopping the fly- 
back action needed for the production 
of the high voltage 

After this electronic strategy was 
concluded we sent over to a nearby 
distributor for a yoke, designating it 
by set model number. Soon the pic- 
ture was shining brightly out at us 
from the CRT but with insufficient 
width. And nothing we could do would 
stretch it out any more. After many 
time consuming checks we determined 
that the new yoke was at fault. The 
impedance of the horizontal section 
did not match the horizontal output 
transformer correctly. Only a new 
direct replacement from the factory 
distributor ten miles away cleared the 
Situation. 

Sometimes you can outsmart re- 
placement problems. A 19” Emerson 
came into the shop with no vertical 
sweep. An open vertical section was 
found in the yoke. A new replacement 
yoke was taken off the shelf and in- 


Fig. 3. The short in the vertical yoke 
of this circuit eliminated the high volt- 
age ior the entire receiver. See ‘ext. 
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Fig. 4. Severe ringing. resulting when 
the faulty CRT yoke was replaced, was 
eliminated when the balancing capacitor 
formerly at “A” was rewired across “B” 


stalled. Our setup picture 
vealed perfection. The 
sent out for delivery 

The technician installed the repaired 
TV set. He mounted the yoke and 
focus assembly on the picture tube 
that had never left the cabinet and 
inserted the chassis. Then he turned 
on the set. The customer yelled, ‘“The 
picture is upside down!" Sure enough, 
it was, but being an extremely clever 
chap he noted the yoke assembly had 
been designed to sit in an unorthodox 
upside down position. Digging into his 
mental resources he reversed the ver 
tical yoke leads. The picture came in 
right side up. He beamed in satisfac- 
tion at his prowess but the customer 
screeched, “The words are reading 
backwards, like a mirror!” The service 
technician confidently reached into the 
set and resoldered the horizontal leads 
on opposite terminals. The words came 
in correctly reading from left to right 
However, the horizontal reversing 
created a serious ringing condition on 
the left side of the picture. No amount 
of horizontal alignment would clean 
it up. Then the service technician 
pulled out the yoke and removed the 
horizontal balancing capacitor. This 
he re-installed on the reverse section 
of the horizontal yoke. The 
drove in beautifully 

Our company has found that in the 
case of the standardized items such as 
receiving tubes, regular capacitors, 
resistors, etc., one first-quality brand 
name will perfectly replace another 
However, when it comes to the many 
special parts in the TV set, such as 
odd capacitors, transformers, if. cans 
ete., considerable care and ingenuity 
should be used in providing exact re- 
placements 

No matter how agonizing it is to 
make the correct replacement, it is 
much easier than having to replace a 
dissatisfied customer yO 
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NEW FILM ON TV REPAIR 


NEW one-minute movie telling the TV 

service technician's story to the pub- 
lic has been produced by the G-E Tube 
Department for TV showings. 

n the film, actor Bob Dixon explains 
the complexity of TV sets with their over 
500 different parts, and notes that a 
service technician must know how to re- 
pair many different makes. 

The film is available to tube distrib- 
utors for local showings. ~¥)- 
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The products described in this column are for your convenience in keeping up 
to-date on the new equipment being offered by manufacturers. For more com 
plete information on any of these products, write direct to the company involved 


NEW TY ROTATOR 

| Trio Manufacturing Co., Griggsville 
| Til. has announced the availability of a 
new television the “Aristo- 
crat.’ 

The 
which is 
pearance 


rotator 


control unit 
new both in design and ap- 
An illuminated dial is the 
only visual indication that this is a ro- 


rotator features a 


| tator control unit. There are no knobs 
or switches on the front. The “on-off 
switch and direction switch are located 
panel of the cabinet 
natural fingertip operation 

control unit is 
blonde or 


for 
The 
either 


on the rear 
easy 
available in 
mahogany finishes 


VOLTAGE BOOSTER 
Instruments 
|S. Dearborn, Chicago, Il. is now offer- 
ing a new step-up model of its “Up- 
Down” line voltage booster 

| The new model, which is de- 
signed to increase line voltage for 
TV 10 volts, reduce it 10 
volts, or restore it to normal when 
turned off NE-51 neon indicat 
ing lamp. A potentiometer located un 
der the output receptacle is adjusted 
at the factory so that the light will 
glow if the line voltage rises to 128 
volts and will stop glowing if the line 
falls below 126 volts. The neon cir- 
cult acts as a warning signal to in 
dicate that the line has in 
creased to a level detrimental to the 
TV receiver's tubes and components 


Service Company 42° 


also 
receivers by 


has a 


voltage 


V.H.F. ANTENNA 
The Winegard Company 
ten Blvd., Burlington 
another unit to its antenna 
The model is an 
v.nf which 
| moderate price class 
| “Pixie” (Model 
is streamlined 
and low 
packed two to 
bars 
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NEW SYNCHRO LINE 


Clifton Precision Products Co.., 


Mar- 
| ple at Broadway, Clifton Heights, Pa 
is in production on a new series of 
Size 11 synchros 

These instruments feature the high 
accuracies usually with 
much units diam- 


122 


associated 


larget Maximum 


’ 
: 


1.062 inches and 
over-all length is 1.702 inches 
of the synchros is 3.1 ounce 

The new line is available with leads 
or can be specially ordered with radial 
or axial terminals. The dielectric in 
sulation between windings and case is 
rated in excess of 500 volts a.c 

The line is available in the following 
types: signal generators 
regular and high-impedance 
transformers high - output control 
transformers, control differentials, re- 
solvers, and sine-cosine 

Data sheets on each 
able on request 
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SWEEP GENERATOR 
City Products 
Pa. has ce 
sweep 


Radio 


of Easton, 


Ine 
eloped an all- 
electronic generator which has 
been specifically designed with the 
needs of the TV technician in mind 

The Model #780 features complete 
electronic circuitry, a 
tional which 
direction only, multiple 
button attenuator, and 
parator output 

The range is from 3.2 
TV) to 900 mce., co ig h.f. with 
good sweep linearity characteristics 
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JACK-PLUG COMBINATION 
The design and production of a su! 
miniature closed-circuit 
combination which is s 
numerous audio and electron 
tions has been announced by 


jack and plug 


litable for 
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Inc., 1633 Eustis Ave., St. Paul 
Approximately % the size of 
models, the phone-type 
in computers 
machines 
The jack can be 
any panel up to %” in 
all length of the plug is %” 
diameter of 9/64 In the 
model the plug is molded directly on 
the cord but detachable cords are 
ing developed for later availability. 
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“ONE-WAY ANTENNA” 

JFD Manufacturing Company, 6101 
16th Avenue, Brooktyn 4, N. Y. has 
developed a one-way TV antenna 
which has been named the “Shut-Out 
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ast, case. -« 0000 Bas . 
x ‘it is nal HERMETICALLY SEALED v BRATORS 
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’ OLSON RADIO WAREHOUSE 
275-3 East Merket $¢., Akron 8, Obie 


OLSON SPECIAL — 232 RESISTORS KIT 13 MA O75 AMis. Mesinr ant “woe? I onpens To 
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iPS to 25 watt wire = — AS-O4 chime to 3.8 megs itt Ah ! OLSON BARGAIN STORES TO SERVE YOU IN: 
$ 95 at , Pittsburgh, Pa Chice um Clevelond, O 
x ih rere 5918 Penn Ave. * 623 W. Rendoiph ™ 2020 fuctid Ave 


Visit the store nearest you 


275-J EAST MARKET ST., AKRON 8, OHIO 
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RECEIVER 


eliminate co-channel 
adjacent-channel interference, the 
antenna employs a unique con- 
figuration and a new principle of elec- 
tronic phase cancellation. The antenna 
has a gain of 16 db and rejects all re 
signals and venetian blind ef- 
fects and conflicting 
The “Shut-Out 
aluminum and 
immediate ir 


Designed to 
and 


new 


stops 
signals 

of 
for 


is constructed 


is pre-assembled 


istallation 


SILICON TRANSISTORS 

Texas Instruments Incorporated, 
6000 Lemmon Ave Dallas 9, Texas 
has expanded its line of silicon tran- 
three to five types 
two new units include one 
975 better and 
cut-off frequency 
Grown 


sistors from 

The 
an alpha 
with an 
me 


with 
one 
alpha of 8 
better junction silicon 
thansistors operate with little change 


of or 


or 


at 150 degrees C 
equivalent | of 
germanium 
The 


is 3 


to 


rrees C 


compared 
65 des 


an 
imit for 
types 

average alpha cut-off frequency 
three of the with 
inteed to be from .90 to 95 
903, 95 to 975 with Type 
975 or better with Type 905. 
an alpha cut-off fre- 
or better and an alpha 
The Type X 


power gain 


for 
alpha gua) 
with 
904 
Type 
quency 
of 
signal 
db with collector dissipation of 1 
in class B operation 

julletin DL-S 426 covering 
silicon transistors ivailable 
the company on request 


mec types 
Type 
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904A has 
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better 
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NEW FINCO ANTENNAS 

1612 St. Clair 
Ohio is now offering 
antennas that 
to the 
between” TV reception 
The Model 200-A 
tom-built for 
fringe The 
unit 
emi-fringe 
to bac be I 
is equipped with a 
which 
by rear 


The Finney Company 
Ave., Cleveland 3, 
two new 


are specifically 


designed olve problems of “in- 
areas 

unit 
semi- 
200-SA, an 
icted for 


which 


is a two bay 
close-in 


Model 


is constr 


cu and 
area 
other two-bay 
close-in ind 
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ire: 
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dimensional! 


proble eal 
full 
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screen 
disturbances caused signal 
terference 
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tion and are 
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stand 


ire 
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of all 
des 


lo ids 


igned to with 
Both 


ice 
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INDOOR ANTENNA 
Mario Technical Products Co 
den, N. J. i offering a 
television which 


Lin- 
indoor 
been 


now new 


antenna has 
tradenamed the 

Designed to 
channels 2 t 


“Channel! King.’ 
the entire TV 
hrough 83, plus 


cover 
spectrum, 


124 


Airex's New Auto-Focus 
1955 CHANNELOC 630FA4 


Up Te 200 Miles Reception * Hi Gein 
Cascode Tuner © 4 Microvolt Sensitivity 


The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 

@ Pictures siways in fecus @ Hi 
Amplifier @ Channetoc-Locks 
tegether © Drift tree operation © Awtomatic 
Frea. Controt © Gated A.G.C ® Fringe Area 
Contre! © Full 4 MC. Picture Gandwidth © Phone 
connection & Switch © Efficient Retrace Bianking 
© Automatic Grightness Contre! © Full Focus 
Cosine Yoke © Fused HV Power Supply © Moided 
Plastic Condensers © 6CEG Tubes in Video t.F 
® Handles up to 24° Rad © improved Syne Sys 
tem © Auwte Former Fly Back © Improved Video 
ampli fic ation + Heavy 
Duty Power Trensformer 
© improved Horizontal 
Sweep © Full range 12” 
Loudspeaker © 4 Micre- 
volt Sensitivity © Ready 
tor UHF Stations © Size 
22°«x22"«24" 


& teow sync 
picture & sound 


Detailed Service Manual & Scher 


TV Picture Tubes 
(ard Grands. factory 
i year 


Combinotion Saving 
Mar 


ag: Snesote $974% 


PLASTIC MASKS 
20° ana 21 $ 7.95 
24 $14.95 
$17.95 


630-9 TV Chassis for 24” & 27” Tube 


e Channetoe-Picture & sound 
@ritt « Seception up to 200 a 


done. 

$34.95 
t $59.95 
t.374.95 


* 24 
* 27 


Tube Rec 
Tube Mex 
Send for Cabinet & Hi-Fi 


27 Parts Catalog 


Adaptable fer coler « 
With 12” 
Hi-Fi RCA 


91799? ih 


Recore errr 


TUBE MTG. 
BRACKETS 
$9.95 


SAVINGS 


ort ay 


AIREX RADIO CORP. 


171 Washington St., N. Y¥. 7 co 7-5218 


COVT SURPLUS E€8 
SIGNAL CORPS 


FIELD TELEPHOWE, 


A private ghone a intercom system. Easy 7 
te operate, Use any ploce thet portable, 2 y 
woy communication is desired. Gives clear 
reception up to 15 miles. Operates on two 
stondard botteries. Several phones may be 
used on the same line, Set contaits @ ring 
ing generator, leother carrying 

cose ond phone, Each set is 

reconditioned & checked-ovt. 


Complete ciroult ~ Set of 2 


Poy by Money Order or Check. P.0.'s occepted 
5% deposit with C.O.D."«. Prices F.6 


URLU u 
1954 EDITION. onsen O® « 


a , 


SAVES 85% ov cut guts 4j ~t * 


5 
Pocked with SENSATIONAL - ran. 
VALUES in WAR SURPLUS, o—. 
FACTORY CLOSE-OUTS ond oo 


GENERAL MERCHANDISE! Ye ~ 
Fully illustrated, Parked with a 
~ + Ns — > 
> 2) . i ea 


thousands of Bargains in Hand @ 
7 Ae i ra ss tition 


from DAB firms 
Los Angeles 


Power To 
Phones, Electron Gadgets, 
Electic Motors & Blowers, oll 
tees of Hydraulic Equipment, 
Ovtdoor & Sports E quip., Cameros, 
Precision instruments, Micro- 
scopes mony more. 

Marling 


Send 50c¢ a 


PALLEY surely co igure haere 
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ols, Radio Speckers, Ear 


plus many 


Te cover Handling ane 


the ” 
‘Caeoites te your Gret 


the FM band, the antenna can be ad- 
justed to a half-wavelength at any 


frequency, u.h.f., v.hf., or ae "3 j From NEWCONnMB’S 
Big, NEW HI-FI LINE 


The two new Compacts, with amplifier, preamplifier and control unit 
all in one...the new Classic 200 FM-AM Tuner, the answer to years 
of demand...just three of the twelve all new components in the 
Newcomb line —a line which offers an amplifier for every hi-fi need. 
All twelve reflect the engineering leadership for which Newcomb 
has been famous since 1937. Visit your dealer ... see and hear the full 
Newcomb line — priced from $59.50 to $297.50. You'll understand why 
Newcomb is your best buy in hi-fi! 


means of a simpie, foolproof tuning 
operation. This tuning is accomplished 
by means of a knob which lengthens 
or shortens the antenna arms to pro- 
vide resonance at any desired fre- 
quency. 
When not in use, the antenna arms 
are retracted completely into the case 
and are potelin. She aaie measures HI-FI COMPLICATED? EXPENSIVE? 


3%” high, 4%" deep and comes in 


+ 

either mahogany, ivory, or black plas- NOT WITH NEWCOMB'S COMPACT 12! 
tic. Newcomb offers every music lover authentic high fidelity with a minimum of 
expense and trouble in the new Compact 12. Provides unequalled flexibility 
and range of sound control. Needs no cabinet. Just plug it in, connect it to a rec- 
ord changer and speaker. But if you prefer to use cabinetry, it includes Newcomb's 

exclusive “Adjusta-Panel” feature for easy installation. Simple to move — ideal 
fornia has developed a small camera for apartments! U/L approved. 
tube for industrial, military, TV broad- 


cast, and amateur uses, the 6198 Sompact pote —_ L2-watt high fidelity emplifier—preamplifier —contro! unit 
The new tube is said to combine ied 10-watt version ef exceptions « less than 1% distortion at 12 watts « response +1 db 20 
and r | k performance to 20,000 cycles « separate crossover and rolloff controls give 
high sensitivity and resolution with 36 different recording curves « input selector and rumble 
long life Dimensions are approxi- filter « 7 inputs « mike input + tape input « output to tape « 
natel 1 . li te ‘ 1 6%" ’ wide range separate bass and treble tone controls, bass range 
mately face diameter and 0% —15 db to +18 db, treble range —18 db to +16 db » hum 
high, including pins. The photoconduc- balance control « new level control « a¢vanced design loud- 
tive spectral response approximates ness control « size only 4%” high « 12¥e" « 9” 


very closely that of the human eye 


r FOR SUPERIOR RADIO RECEPTION 
NEW Classic 200—2 knob FM-AM Tuner 


For years now, satisfied Newcomb amplifier 
owners have asked for a tuner by Newcomb. Here 
it is— the Classic 200 high fidelity tuner to deliver 
the utmost to a fine amplifier! It, too, is compact 
in size 


SMALL CAMERA TUBE 
Resitron Laboratories, Inc., 2025 
Pontius Ave., Los Angeles 25, Cali- 


Compact 12 Specifications 


Designed for use with any amplifier having its own controls 

Fully enclosed, beautifully finished to use as is, or the ex 

clusive “‘Adjusta-Panel"’ makes cabinet installation simple 

4 U/L approved. Output is 10 voits at less than 44%. 1 volt at 

less than 4/100%. Effective to 200 feet from amplifier. Many 

Photoconductive surfaces of different new circuit advances in both FM and AM sections. Results 

. . pees a 30 db of quieting with only 142 microvoits input on FM. 1 

pectral responses are available on re- microvolt AM sensitivity for 1 volt output. Only 6%” high «x 

quest 1li_” « 1144" 

The tube design is adaptabk 


wide selection of commercially 


able lenses HI-Fi GUIDEBOOK 
wns os ron eve 


"4-WAY TOOL” ys 
CBS-Hytron of Danvers, Mass. ha “Hi-Fi Is For Everybody” Explains the how and why of authentic 

come up with another time-saving tool high fidelity * How to buy and install economically « Informa 

by-and-for the service technician tive and thoroughly illustrated + Not a catalog 
The newest entry is a “4-Way Tool’ ( 

designed to solve the problem of hav- A i~ VAs Cc @ | te? Re ® SINCE 1937 

ing the right tool handy to remove the ne THREE Genpeteve Gnd Venere 

back covers of TV receive! 


wooo nr neers 


Here's 25c for new book, pomp — ad = 
“Hi-Fi Is For Everybody.” TERTTR Ain TERYCED Oe, Setomts 


The tool consists of three parts 
a slotted steei barrel with hex sockets 
% inch at one end and 54-inch at the 
other; a double-ended screwdriver 
blade, one end with Phillips head and 
the other with a hollow-ground stand 
ard head—all of which slides inside 
the barrel; and a knurled setscrew to 
lock the sliding blade into any one of 


Please send free catalog 
of Newcomb’s complete 
line of 12 new hi-fi prod- 
ucts, plus name of my 
nearest Newcomb dealer. 
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CHICAGO 24, ILLINOIS 
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three recessed positions within the 
slotted barrel. When the sliding blade 
is centered within the barrel, either 
hex socket can be used. Either screw- 
driver head may be drawn out of the 
barrel and located into position for 
use 

The new tool is being handled by the 
company’s distributors 


SELENIUM RECTIFIER KITS 

Bradley Laboratories, Inc 168 Co- 
lumbus Ave., New Haven 11, Conn. is 
now merchandising a series of vacuum 
processed selenium rectifier kits which 
is designed to save the time of a devel- 
opment engineer 

The kits contain fully assembled 
rectifiers marked with commercial 
coding. The series of seven kits will 
enable the engineer to have on hand 
the full range of commercially avail- 
able selenium rectifier The series of 
fers a complete range of sizes from 
3/16” diameter plates to 5” x 6” plates, 
with ratings from 1.5 ma. d.c. up to 
3700 volts peak inverse to types rated 
at 10 amperes and 222 volts 


SLUG-TUNED COIL FORMS 
Cambridge Thermionic Corporation 
Cambridge, Mass. has announced the 
availability of a new miniature slug 
tuned coil form assembly, the LS-9 

The new assembly is well shielded 
electrically and is particularly 
for applications that require miniature 


size, rugged 


suited 


shock-resistant construc 
tion, and a mechanically enclosed, pro 
tected coil 

The unit measures 7/16” in diameter 
by %” high, excluding terminals, with a 


- 


single 4-28 threaded 
13/32” long 
simple r.f 
r.f. and if 


mounting stud 
The LS-9’s can be used as 
tapped rf. coils, o1 
transformers 


coils 


COLOR-CODED NUT DRIVERS 

Xcelite, Incorporated, Dept. RN, Or 
chard Park, N. Y. is now offering a 
new nut driver kit, the No. 77 

In neat, snug compartments, the kit 
contains the seven nut drivers most 
often needed by the service technician 
3/16” through %”, each with a differ- 
ent colored handle to flash the size 

The kit snaps shut to 6%” x 7” for 
carrying and is equally suitable 
for benchwork or jobs away from the 
shop 


easy 


“POSTAGE STAMP” TOROID 
A new “postage stamp” toroid coil, 
consisting of a subminiature molybde- 
num permalloy toroid with a 
winding having a residual hole as small 


126 


core 


as 1/16” is now being produced by 
Hycor Company, Inc 11423 Vanowen 
Street, North Hollywood, California 
The windings are impregnated with 
a special compound and the finished 


ln 

coil is encased in a tough epoxy plas- 
tic. Tinned #20 AWG wire leads are 
provided and the coil may be handled 
and mounted in the manner of its 
counterpart, the postage stamp mica 
capacitor. Dimensions are 13/16” x 
13/16" x %” thick. It is available in 
any inductance up to 1 henry The 
useful frequency range covers 1500 cps 
to 150 ke., depending on the inductance 
val ic 


U.H.F. DEMODULATOR 

An ultra-high-frequenc; lemodula- 
tor for use as an accessory with u.h.f 
TV test 
frequency 
has been announced by the Tube Divi- 
sion of Radio Corp ion of America 
Harrison, N. J 

The WG-298A facilitates the mea 
surements of 


equipment 


range from 300 to 950 m« 


operating in the 


voltage standing-wave 
ratios of receiver inputs, antennas, and 


u.h.f 
ohm transmission lines 


other loads operating from 300 
A plug-in type, with : 1 ger- 
manium diode, the demodulator oper- 
between a 50-ohn 
source and a balanced 
mission line. It is designed for use 
with the company’ WR-836A_ u.h.f 
sweep generator or with comparable 
BNC type 


ates ingle-ended 


300-ohm trans 


generators using a 50-ohn 
of output connector 


D.C. BIAS SUPPLY 
An accurately-adjustabl. 
fixed bias between 0 and 17 volts d.c 
is provided by the new low-cost 
pocket-size Model 703 bias box recent- 
ly introduced by Boland & Boyce, Int 
236 Washington Avenue, Belleville 9, 
N. J 
The new instrument is said to sim- 
plify radio and TV alignment by sup- 
plying a steady external bia 
independent of the receiver i.g.c. cir- 
cuit Alligator clips on the bias box 
allow the unit to be clipped to any 
convenient part of the chassis apron 
In operation, one lead from the bias 
box is connected to the nearest hot 6.3 
volt heater terminal and the other 
lead connected in place of the re- 
ceiver's a.g.c. supply A cali- 
brated control on the box adjusts bias 
voltage to the _ set 


source of 


voltage 


usual 


manufacturers 
recommendations 


ALLIANCE ANTENNAS 
Alliance Manufacturing 
Alliance, Ohio has entered the antenna 
field with the introduction of its 
“Monolober” unit 
Available in either single- or double- 
bay versions, the new unit adds the 
gain of its v.hf. antenna to the u.hf 


Company 
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ctse'7""* 50,000 Ohms Per Volt! 
62 RANGE— MULTIMETER 


SPECIFICATIONS: FEATURES: 


DC VOLTS (Pos. & Neg.): 0-1.5/6/80/150 ® 10,000 ohms per volt on AC. Highest AC 
400/600/15600 ‘ sensitivity in any Multimeter at any 
AC VOLTS: 0-1.5/6/30/150/300/600/1500 price, to the best of our knowledge. 


TP T -1.56/6/30/150/300/600 
‘oo vi ip at Input impedance on 150 Volt scale and 


RESISTANCE: 0-2,000/20,000 200,000 up, equal to and better than that of most 
{ 


hms— 2/20/200 Megohms M'S—No circuit overloading. 
BC CURRENT (Pos. & Neg.): 0-40/300 Mi- 
croamp; 0-3/30/300/3000 Ma Polarity reversing switch for DC—-Ne 


AC CURRENT: 0-500 Microamp 1/30 time lost in reversing of leads. 


300/3,000 Ma ” 
CAPACITY: .001 to .1 MFD—.1 to 50 MFD Large rugged 4'/2" 20 Microamp meter. 


LEAKAGE: Good-bad scale for checking Completely self contained—No external 


quality of Electrolytic Condensers source of power required. 
DECIBELS: 6 to +18, +14 to +38, +34 
to + 58 © Lightweight and rugged. 


The Model 137 comes housed in an attractive round cornered 

black bakelite case with a hand engraved gray easy to read 

panel. Black designations. Factory calibrated. Test leads and NET 
MEASURE 5s" = 6%" x operating instructions included. 


General Electronic's RESISTANCE—CAPACITANCE Senarel Miectrenta’s AUDIO 
New Model 734 Bh enn § wag gl New Model 340 OSCILLATOR 


, . * . 

R-C-L, Bridge designed for sim- The New Model 340 uses a Cathode 
plicity of operation and at the follower output stage to reduce load 
same time to meet professional 


etre<cc em 


variations A stabilised voltage is 
standards Actual inductors are a maintained with the use of a Wein 
used as standards in this unit Bridge Cireuit The oscillator will 
A 110 V 60 cycle transformer is produce frequencies from 20 CPS to 
used with an indicating “MAGIC 20 KC in 3 ranges, with a flat re 
EYE TUBE There is me maze sponse of +1 DB on all ranges The 
of switches and leads output voltage being relatively con 
SPECIFICATIONS: ’ stant makes the Model 440 ideal fi 


CAPACITY: 10 MMF to 5.000 MMF 4 running frequency response curves in 
1,000 MMF to MFD audio circuits 


RESISTANCE: 10 Ohne to & : ) SPECIFICATIONS: 


10 Ohms to 5,000 Ohma 
1,000 Oho to 500,000 Ohms 
1000 OF to 0 Megohme 


20 eycles to 200 cycles 
Mii - . 200 evecles to 2,000 cycles 
2 000 cycles to 20 KC 
» 500 Millihenry The Mew lightweight Medel 
0 Henry . 340 comes complete with 

te 


y ' > ‘ ‘ 
$ 95 5 50 
The Model 734 comes housed in & round cornered bakelite cabinet - wert 
with attractive modern hand engraved gray panel. Compiete with wer ° ° . - be 
test leads and operating instructions MEASURES: 5'," « OM" x 2% comes & credit » 


‘ooman's beneh 


ARS IRR ES SE AS PI SL AT Ft A 
General Electronic's FLYBACK-YOKE- General Electronic’s AC VOLTMETER 
New Model 940 CRT TESTER Now Medel AR eee eee 


Provisions for Testing All Types of in- With Aued 
ductance and Linearity Coils. Voltage at all ranges 
and Resistance Measurements Included dicroar 
FEATURES: 

@ Standard of 


lor 
INDUCTANCE: 10 Microhenry 


of frequen response data 
SPECIFICATIONS, 


RMS VOLTAGES 
Oo if ou 1.000 
PRAK TO 4 2 oe2a0 
: 40, 2% “4.9 
rn pare a4 Z 
«2% ~ = DECIBELS 2 0 
@® Built rugged for field use 0 ’ ‘20, +80 io 
The New lightweight Medel 340 comes , 
complete with test leads and operating in. The Mode! 620 comes housed in an attractive 
structions. Housed in « round cornered . aon Senate Ca88 WHR @ 
bieck bekelite bex with . 
attractive hand engraved jones. Pactory 
giay penet it becomes « Vest leads and 
credit to any serviceman's imetsuctions inciuded 
bench. 


GENERAL ELECTRONIC DISTRIBUTING COMPANY 
98 Park Place, Dept. RN-I, 

All of our units are sold on 

@ money - back - if - not - satisfied New York 1, N. Y. NAME 
basis. If, after trying these units 
for 15 days at your convenience, Please send the units checked below. If | am not fully satis 

you are not completely satis fied within 16 days, | may return them for immediate refund 

fied return the testers for full ADDRESS 


immediste refund, without any [}) MODEL 137 [ MODEL 340 [}) MODEL 920 


obligation on your part. A 10% [}) MODEL 734 [}) MODEL 940 [| Free Catalog 
deposit is required on ali COD 


orders Enclosed $ Send C.0.D. Deposit $ 
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1955 
ELECTRONICS 
PREMIERE 


Ist Annual 
industrial — Amateur 


Janvery 23rd 
1PM. +9 PM. 
Grand Ballroom 
Park Shereton Hotel 
5éth St. and 7th Ave., 
New York City 
Over 100 exhibits by the country’s 
leading electronics manufacturers. 
Be the first to see what's 
NEW for 1955! 
Admission free. 


No ticket 
necessary. 


: 


New York’s Radio Exchange 


AT PRICES AS NEVER BEFORE 
WHOLESALE AND EXPORT ONLY 


STANDARD BRANDS FIRST QUALITY 
FLYBACK & YOKE 
FULLY GUARANTEED 
TESTER KIT JAN and NON-JAN 


645GT 


Checks all fybecks & yokes 
instantly—in or out of set! 


me pet ph IN WHOLESALE QUANTITY ONLY 
ites taaietremede- HUNDREDS OF OTHER TYPES 
testing of all types. r Receiving, Transmitting, Radar, Kly- 

© Tests contiwlty of coils, seekers, stons, Magnetrons, also Micro-Wave 
vuritches, atc. Test Equipment 

« Large 4%" meter, 3 colored scales. MINIMUM ORDER OF EACH TYPE, 100 

* Complete with easy Instructions. 

* Compoct, rugged, smartly styled. 
See it at . Write for FREE Catalog RF-1 
ever E08 3H sed 42 Wired instruments. 
Prices 5% higher on West Coast. . 135 UBERTY STREET NEW YORK 6 WN Y, 

<0., — Prone WOr'n @€ 6868 


special sooov 


The antenna comes pre-assembled 
snap-out design for fast, easy i 
tion. High directivity is assured with 
a “monolobe” pattern 

Constructed of aluminum with rust- 
resistant or plated hardware, the u.h.f 
portion and the v.hf. reflectors are 
secured to the boom and need only to 
be unfolded and the wing nuts tight- 
ened to be in operating condition. Th« 
antenna is weatherized and requires 
no tying or special securing of ele- 
ments in windy areas 


NEW TV TESTER 

Seco Manufacturing Co., 5015 Penn 
Avenue South, Minneapolis, Minnesota 
is now offering a simple flyback inter- 
val and inductance checker to the 
service trade 

3y merely connecting two test leads 
from the instrument, it is possible t 
tell at a glance on the eye indicator 


if the coil components are OK No 
disconnection of parts is necessary 
The FB-4 quickly checks flyback in 
tervals to reveal horizontal circ 
troubles. It also reveals the cond 
tion of coil components as a connected 
group, namely from the standpoint of 
the self-resonant frequency established 
with the distributed capacity in the 
coils and circuits 


LINEARITY GENERATOR 
A new test instrument designed t 
produce white dot and bar patterns for 
use with color or monochrome tel 
sion receivers has been announced by 


Winston Electronics, Inc. of 4312 Main 

Street, Philadelphia 27, Pa 
Known as the Model 160 white-dot 
linearity generator, the instrument 
provides both large and small whit 
dots for ease of tri-color kinescope 
receiver convergence adjustments plus 
RADIO & TELEVISION NEWS 


For Exclusive Information: New Developments on the 


ATR-COUPLER *: VAN-AM 


“At the New York and Chicago shows last fall, more than 240 audio 
enthusiasts came to the MUSIC at HOME Magazine exhibits to tell me 
of the remarkable results they had obtained from Air-Coupler systems, 
or from adding an Air-Coupler to their other speakers to reinforce 
bass reproduction. Most enthusiastic of all were those who must, 
for one reason or another, operate their equipment on moderate or 
low volume level, at which full bass reproduction is most difficult to 
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Be Sur 


to Read 


© 
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obtain.'’"—Milton B. Sleeper 


Now, as a part of its series of articles 
on the construction, installation, and 
operation of the Air-Coupler, MUSIC at 
HOME presents the details of the VAN- 
AMP, which advances the art of 
high-quality reproduction another step 
toward perfection. The VAN-AMP per- 
forms three distinct functions: 


1. Replacing conventional fixed net- 
works, it permits the crossover frequency 
to be varied continuously from 90 to 
1,100 cycles, or from 900 to 11,000 
cycles. With the VAN-AMP you can 
select the exact crossover for optimum 
tone. This assumes precise balance of 
bass, middle, and treble ranges with 
any combination «f speakers according 
to the acoustics of your home, after you 
have completed your installation. This 
eliminates guesswork 


2. The VAN-AMP provides added 
power, by giving a voltage gain of 
approximately 6 over the output of your 
preamplifier. Or you get the same 
performance with your preamp set at 
reduced output. More important, how 
ever, is the fact that the VAN-AMP 
eliminates the power loss introduced by 
the use of a fixed network. This gives you 
increased reserve output power 


3. The VAN-AMP has a low-impedance 
output, essential when long leads are 
required, to prevent attenuation of the 
high frequencies. This affords greater 
flexibility 


You will like the compact design and 
appearance of the VAN-AMP. It is con- 
tained in a small, flat case, matching the 
new preamps and amplifiers. Rigorous 
laboratory tests show that it does not 
introduce distortion, even at the high- 
frequency end. Complete details are 
given in the January-February Issue of 
MUSIC at HOME. 


AIR-COUPLER SERIES: Construction 
details of the latest Dual Air-Coupler, 
with dimension drawings, were pub- 
lished in the September-October issue. 
Network data for 2 and 3-speaker sys- 
tems and various speaker impedance 
values appeared in the November- 
December issue, with details of the 
VAN-AMP in January-February. March 
April will show many different ways to 
install the Air-Coupler, including special 
furniture pieces in which it can be built 
and hidden. (The Special Offers below 
explain how you can get the back copies 
and future issues.) 


MUSIC at HOME is a complete guide 
and reference source for everyone inter 
ested in fine music, and equipment for 
records, tape and FM. It is a magazine 
of practical information for beginners 
as well as audio enthusiasts who are 
seeking the finest reproduction quality 
Every article is written by a specialist in 
his particular field. That's why MUSIC 
at HOME has so quickly become the 
leading hi-fi magazine in the United 
States 


Here is a Money-Saving Opportunity for You If You Act Now! 


You ll be proud to hove this beautify 


paper. Your copies will constitute ao valuable reference 


information 


SPECIAL OFFER No. 1 


While copies are available 
(6 issues) starting with September-October 1954, so that you will have the new series or 


large-size magazine in your home. It is elaborctely illustrated 
with dozens of exclusive photographs and show-y« 


how drowings, handsomely printed on fine 


brory of procticel ideas ond essenticl 


we will enter o |-yeor subscription for you 
the Ais 


Coupler and speocker networks RIGHT FROM THE START. As a bonus, you will receive WITHOUT 


CHARGE the issue containing ‘Origin of the Air-Coupler 


the mos! extraordinary orticle you have 


ever read abou! on invention no one ever sow! (Save 50c) 


SPECIAL OFFER No. 2: While copies are available, we will enter o 3-year subscription for you 
(18 issues) starting with Janvory-February 1955. In addition, you will receive WITHOUT CHARGE 
the September-October and November-December issues, containing the first of the series on the 


Air-Coupler and speaker networks, PLUS the issue containing the orticle 


(Save $4.50) 
January, 1955 


Origin of the Air-Coupler 


sadaaig *g wo} Aq paystqng 


mile 
MUSIC 


207 -G East 371% 


on 8B. Sleepe 


Publisher 


ot HOME MAGATINE 


New Yo 


oved 14 my rem tan 


Add $1.00 per yeor for fore:gn postage 
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s 
SUPER 
POWERFUL 


| 
wF-UHF T 
iw ALL 


Model AX-524 
ROCKET DIRECTRONIC 
MOTORLESS TV ANTENNA 
360° ELECTRONICALLY 
SWITCHED BEAM 


In the fringe or ultra tringe, 
‘ /M - 


the NEW 1 ten 7 
will ocut-perform any oF 
antennas Thie senee 
160) vir 


unr 


receptt 
Pre ot-free p 
x a4 re o ‘ 
i inewuleter «o tensile strongt> 24 ht 


including 6 ulti purpose 
1 set matched tie rode niversal 
» Ream Selector Switeh, 76° Lowe 
THI-X 


u ithe 
lowe UNF Ch Futnslar 


Super UHF RECEPTION 
HI-GAIN 
YAGI 


Provides Guernatecs 
sensational UMF f 
the ' 


* A 


jhoete 
fre ine 
Pach ser 

” 


mir 


° o 
eliminated v 


Model Covering er 
eh hannels 14- whe ine a low 
v-7e n 27-6 cost installation. Se 
*-7¢ Channels 47-8 lect the model re 
Matened stacking bare 80,30 or. quired in your area. 


NEW LOW PRICE! 


RADIART TELEROTOR 


Radiart’s famous TH-2 at new 
money-saving price Powerful, 
rugwed weather proof handles 
ineteliations up te 150 thew 
« thehet ttle 
f antenne 
fow life Truly 
at our new price 
wire, G-cond. w 


ms 
nta- 
ubri- 
good buy 
Uses #- cond 
ve. ..90.08 


\ 
pil Chanee eTION 
iRECTIONS 


Our 
Greatest 


2-BAY 


16-ELEMENT 
CONICAL ARRAY 
With Hi-Band 
Adapters 
Sturdy %” Ele- 


ments 
54 EACH 
: in LOTS 
OF THREE 
SINGLE LOTS $5.30 


Never before has Na- 
tional Electronics had 
& BARGAIN like thie 


We made « « ial 
purchase im order to 
et these sensational 
prices. And thie array 
has everything This 
mical 2-my 16-ele 
ont array provides 
——— ultra-fine fringe Fr 
option ! ludes six 


type aluminum elemer including hi-bend « 
car 

arrays, sepere boxed “ur cont is $6.30 vach 
4} Two-Bay Arrays per carton without Tie 

Rods $13.60 carton 
4 Bay Ultra-Fringe Stacking Assembly for 

AbOve—Model 48 cc cccccccrcsesccseccee OL.O8 cot 
100 %. UNF Tubuler Lo-Loee Lead $4.05 
PAM-@ Chimney Mount with Strapping scccce On 
TWA Usehining Arrestor ..ccccccsssceeeeee . .6e 
BO Baerkheusen Bliiminator ...ccccccscaceeee ° 69 


6608 Euclid Ave., Dept. N-1, Cleveland 3, 0, 


UHF CORNER REFLECTOR 
mais 2% an 1” 


os oF 6 
SINGLE LOTS $3.50 EACH 
This hi-gain UNF Corner Reflector can 
only be offered you at this low, low 
price for a short time, & to 11 db gain 
across UNF band. Ovder Model F-6. 
/ U G Z 4 
0 0 : 


Pweeerrecatrtrtions 


RADIOTELEPHONE 
LICENSE MANUAL 


Now, 


volume 


m one convenient 

complete study 
gvide questions with clear 
concise onswers for 
Preporation tor 


USA 


rodio 


oll 


commerciol 
telephone 
operator's leense 


exczominations 


Book No. ELE-Ri? 


$3.75° 


WORLD'S EQUIVALENT TUBES (Equivajents 
Vade Mecum) NEW 10TH EDITION A quide for 
substitutions ef radio tubes, indiceting direct 
er near equivelents. 

Book No, EAE-YMI0 $5.00° 


wosts's RADIO TUBES (Brens’ Vade Mecum) 
” 


EDITION. Lists ever 15,000 tubes from 
every tube meting country. Printed in 16 
lenqueges 
Sook No. EAE-VMP .$5.00*° 


ANTENNA MANUAL. A practical, comprehen- 
tive book on antennas, for everyone interested 
in tronsmission ond reception. Over 390 +. 
Book No. E4E-Am! 3.50° 


SURPLUS RADIO CONVERSION MANUAL VOL. 
1. Prectical conversions. Write for list of con 
teats. Book No. E4E-Sm1 $2.$0° 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
Book No, EAE-SM2 .. $2.90° 
*Plus ony tex. 


BUY FROM YOUR DISTRIBUTOR 


SUCCESSFUL COLOR PHOTOGRAPHY 


CAMERA OWNERS! 
10c 


brings you a digest of 


the new $4.95 book by 
Andreas Feininger 


Here is the authoritative, yet easy-to- 
follow work on color photography 
you've been waiting for. Written by 
Andreas Feininger—one of the world's 
foremost photographers—it's the sim- 
plest, yet most complete discussion of 
color photography ever to appear. 
This book digest from the pages of 
Popular PHOTOGRAPHY Magazine 
is going to save you time, money and 
temper ... and improve your pic- 
tures the bargain. And—while 
supply lasts—it's yours for only 10c. 
But don't delay. Fill out the coupon 
below and mail it today! 


m 


POPULAR PHOTOGRAPHY, Box RTV | 
366 Madison Avenue 1 | 
New York 17, New York 1} 
Here. my !0c. Please send me a copy of | 
SUCCESSFUL COLOR PHOTOGRAPHY, | 
a digest of the $4.95 book by Andreas 


Feininger 


Address 


| 
| 
Name | 
| 
| 
| 


vertical and horizontal bars for sweep 
circuit alignment. Internally 
ated vertical syne pulses 
line frequency, insur« 
tion. 

Additional features are r.f. carrier 
outputs and external modulation pro- 
visions. Further information on this 
instrument is available from the com- 
pany on request. 


gener- 
locked to 
Stable opera- 


TRANSISTOR COMPONENTS 


Electrical Industries, 44 Summer 
Avenue, Newark 4, New Jersey has 
introduced a new series of standard 


components for transistors and other 
assemblies requiring hermetic sealing. 


@ Sa 
a... 


x 


a _— 

The new miniature components are 
available in standard types with three, 
two, or single wires. All outside leads 
are approximately 1%” in length. 
Both Kovar and compression types are 
included in the line and shapes in- 
clude square, round, and rectangular. 

The company will supply literature 
and samples upon request. 


“SUPER POWER” TRANSISTOR 
Minneapolis -Honeywell Regulotor 
Company, Wayne & Widrim Aves., 
Philadelphia 44, Pa. has developed a 
“super power” transistor capable of 
delivering up to 5 amps of electrical! 
current to a motor 
The new germanium has 


unit ap- 


proximately five times greater capac- 


ity than the company’s 
duction models. The 
capabilities of the new 
possible by a unique icture which 
permits rapid flow of heat to the out- 
side of the unit, from which it can be 
conducted by a wide of means, 
depending on the application 


present pro- 
power handling 
unit are made 
str 


variety 


Current gain is approximately 30 
even at collector currents up to 1 amp 
The transistor can operate with a 
maximum collector voltage up to 30 
volts in a common emitter circ iit oF 
up to 60 volts in a common base cir- 
cuit. It designed for ety of ap 
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plications, including the operation of electric motors and 
the output sections of high-power audio systems. 


COMMUNICATIONS RECEIVERS 

The Hallicrafters Company, 401 West 5th Avenue, Chi- 
cago 24, Illinois has added thre. new models to its line of 
communications equipment. 

The new units are the FM civic patrol receiver, model 
S-94 and S-95; a new short-wave receiver, the S-85 and S-86; 
and a second short-wave receiver, the Model S-38D. 

The Models S-94 and S-95 retail in the moderate price 
class with the former covering 30 to 50 mc. and the latter 
from 152-173 me. They are designed to cover police, fire, 
taxicab, bus, railroad, private telephone mobile, and other 
industrial and emergency communications 

The S-85 is for a.c. and the S-86 for a.c.-d.c. operation 
covers the standard broadcast band and three short-wave 
bands from 1680 kc. to 34 me. It has the 10, 11, 15, 20, 40, 
and 80 meter bands calibrated bandspread for better selec- 
tivity on ham bands 

The Model S-38D replaces the older Model S-38C and is 
designed for the s.w. listener or new radio amateur 


PORTABLE COLOR BAR UNIT 

The Hickok Electrical Instrument Co., 10534 DuPont Ave- 
nue, Cleveland 8, Ohio has introduced a portable TV color 
bar generator which is in the technician's price range. 

Known as the Model 655XC, the instrument produces a 
NTSC standard, 100% fully saturated color bar pattern on 
the picture tube of any color-TV receiver. The signal gen- 
erated by this equipment is identical to the signal trans- 
mitted over the air. It creates color bars on the TV screen 
in the following order from left to right: green, yellow, red, 
magenta, white, cyan, blue, and black 


A ; sv Pe  * Ny 

A fie : K 

s Only EICO «232 Peak-to-Peak 
VTVM has all these Advanced 


Features * 


* FOR THE FIRGT TIME ALL CALIBRATION '8 


DONE WITH INSTRUMENT ™ CABINET 


v 


Wired $59.95 


January, 1955 


BUILD 15 RADIOS 
19° 


qzineg 


AT HOME 


With the New improved 1955 
Progressive Radio “EDU-KIT” 
NOW INCLUDES 
High Fidelity, 
Signal Tracer, 
Code Oscillator 


© ATTRACTIVELY GIFT PACKED 

@ FREE SOLDERING IRON 

@ NO ADDITIONAL PARTS NEEDED 

@ EXCELLENT BACKGROUND FOR TV 

© 10 DAY MONEY-BACK GUARANTEE 

© SCHOOL INQUIRIES INVITED 

@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
—_e KIT" OFFERS YOU 


ae * you « heme Suey course at « reek 
dio Teethnve th the Basie facts 
° po gocar’ Vou will 
an « nnewieles of bas! re Radio Principles invely o in" lasie jon, Radio 
ranemission and Audio Amplification 
You wi r identify Radio Gymhote and Diagramme; bew to cute 
using regular + 
how te wire and solder in 
Receivers 
treuble-sheet rades 
heense 


*£0 6-8?" 


be te 
2 service ana 
y F048 


tr you will receive @ practical basic education in Gadi, worth many 
times the emall price you pay 


THE a A... EVERYONE 


The Pregressive Radic ' wee specifically erepered fer any pereen 
to The Hit hee Seen weed successfully Sy youre 
it i net Necessary that you have even 


by many Radice Sehoots and Clu 


ning afd rehabilitation of A 
Ve ter rane threugheut the werld 
e a, 


Vou cannet make a ” etane 


PROGRESSIVE TEACHING METHOD 


Ru. ne Pre >» eesive Radio Edu Kit eo mes complete with inotrustiqns 
re clear, simple and prog Th 
° Aud 


oiare sassseueeee JHL HLIM SIWMOH LV SOIGYSE St 


Cox later "one ne 
" Adaptor oe ain Se0 v “ac OC operation is 


LEARN RADIO AT HOME WITH THE PROGRESSIVE RADIO 
Linu-na?.. 


tert SHOOTING | LESSONS 


Troubte -ahesting and ser 


ivan 


job for your neighbors na charge tee 


emall coset of the fee ‘ ore “ul @0ne ty 
chly and easily, and have ethers pay for it Our Cone! Nati or 
will help you with any technical pretlieme which you may have 


FREE EXTRAS 
© ELECTRICAL & RADIO TESTER © ELECTRIC SOLDERING 
IROK © TY BOOK © RADIO TROUBLE-SHOOTING GUIDE « 
CONSULTATION SERVICE © QUIZZES © F.C.C. TRAINING 


497 U > v De nllt_ NY 


AIL TODAY. 


AYG@oi 1 


) ; ’ J FREE EXTRA 
§ © Send "Edu-Kit” Postpaid. | enciose full payment of $19.95 (U.S.A. only) 
Send "Edu-Kit" Postpaid. | enclose full payment of $20.95 (Outside U.S.A.) 
8 210-280 V. Adapter for “Edu-Kit”—$2.50 
Send ““Edu-Kit” C.0.D. | will pay $19.95 plus postage (U.S.A. only) 
} | wish additional information describing “Edu-Kit No Obligation 
[) Send me FREE Radio-TV Servicing Literature. No Obligation 


PROGRESSIVE “EDU-KITS” INC. 
1497 UNION AVE., Dept. RN-37, Brooklyn 11, N. 5 
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Build Your Own 
Interior - 
Styled Cabinets 


KITS 


presenting the 


paul klipsch-designed 
REBEL IV... 


Now you can bulld 
your own 
Corner 

closure 

money identical 
in acoustic design 
io assembled units 
and easily put to 
gether with mini 


home-bullder 
unfinished birch 


$36.00" Net for 


model 


$42.00" Net for 


model 


BASS REFLEX and 
EQUIPMENT CABINETS 


housing for hi-fi 
re 


ke future 
winpeeker cabinet acoustically 
ned for either 12 or 15" 


Compartment 
20°. 21% 
W.(imeide di 


No. 80 .. .$27.00* 
(Equipment Kit) 


No. 8112 .$18.00* 
(12” speaker) 


No. 8115 .$18.00* 
(15” speaker) 


CORNER FOLDED 
HORN ENCLOSURES 


_ 
Ne, 61 (12"° 


speoker) ..$19.95* "taped 
ndiae 


No. 63 (15"" Fie 
speoker) . .$23.95* 


andpaper an 


Reproduces «a «quality 
of bass heretofore enty 
Possible through the 
wee of far mere expen 
sive designs 


* Prices higher Weet and South 
Write for free catalog and nearest distributor 
Pioneers in radio furniture fer high fidelity equipment 


G.& H WOOD PRODUCTS COMPANY 
75 NORTH 11th STREET 
BROOKLYN 11, N.Y 


Output of the equipment is either 
r.f. or video. Video output is 0-2 volts, 
peak-to-peak open circuit; U-1 volt, 
peak-to-peak across 100 ohms, either 
positive or negative output. The rf. 
output modulated with color bar pat- 
tern is available through channels 4, 
5, and 6. A sound carrier is also pro- 
vided for accurate setting of local os- 
cillator in TV receiver 
PORTABLE R-C BRIDGE 
Deltron, Inc 2905 N Leithgow 
Street, Philadelphia, Pa. has intro- 
duced a new, low-cost, completely self- 
contained, portable resistance-capaci- 
tance bridge that measures capacitors 
from 10 ywefd. to 50 #fd. and resistors 


from 10 ohms to 50 megohms. It can 
also be used for making continuity 
measurements on circuits, coils, etc. 

The bridge is constructed with 1% 
precision and 2% precision 
capacitors unit detects paper, 
mica, electrolytic, and air capacitor 
faults including open and short cir- 
cuits, high and low capacity, and high 
power factor 


resistors 


The 


DECADE RESISTORS 
Cornell-Dubilier Electric 
tion, South Plainfield, N. J 
fering a 
tors for a 


Corpora- 
is now of- 
three decade resis- 
variety of electrical 
and electronic applications 

Each unit has two direct-reading 
panel switch scales in series, permit- 
ting 110 different values. 
The decade resistors may be used in- 
dividually or may be connected in 
series to provide a range of values 
from 1 ohm to more than 1 megohm 
in steps of one 
Three presently avail- 
able; the RDA with a resistance range 
of 1 to 110 ohms in steps of one ohm; 
the RDB with a resistance range of 
100 to 11,000 ohm in steps of 100 
ohms; and the RDC with a resistance 
range of 10,000 to 1,010,000 ohms in 
steps of 10,000 ohms 

Bulletin RD is available from the 
company’s distributors or from C-D 


series of 
wide 


resistance 


ohm 
models are 


NEW SUPEREX COMPONENTS 

Superex Electronics Corp., 23 Ather- 
ton Street, Yonkers, N. Y. has intro- 
duced two new components. 

The firm has announced the addition 
of two units to its “Vari-Choke” line, 
the V-80 with an inductance range of 
25 to 5 and the V-70 in the 


5 henry 
range from 100 mhy. to 260 mbhy. 


These additions now increase the line 
to a total of seven “Vari-Chokes” 
covering the ranges of 40 why. to 5 
henry inclusive. 

The second product is a high-pass 
interference eliminator combined with 
a 2-set coupler as the “Filta-Coupler.” 
The unit provides for two-set opera- 
tion from one antenna and eliminates 
outside interference fron 

Information on either of 
items is available from the 


both sets 
these new 
firm. 


3-WATT WIREWOUNDS 

A new subminiature 3-watt wire- 
wound resistor which is the same size 
as conventional % watt molded carbon 
resistors is now available from the 
Sprague dAlectric Co., 237 Marshall 
Street, North Adams, Mass. 

Developed especially for use in mili- 
tary and industrial] electronic equip- 
ment, this tiny unit, hardly bigger 
than a match head, is expected to find 
wide application in point-to-point and 
terminal board wiring as well as on 
printed wiring boards. The unit is only 
13/64” in diameter by 17/32” in length 
and has a maximum resistance value 
of 10,000 ohms. 

A complete description of this new 
resistor is given in the company’s Bul- 
letin 111-B, available on request 


PRINTED CIRCUIT COUPLER 
Javexr, P. O 3ox 646, Redlands, 
California has just released its new 
TV antenna coupler to the trade 
The new unit is 1” wide by 2” long 
and %” high and is said to be the 
only midget coupler on the market 
featuring printed circuitry. Molded of 
polystyrene, it features solderless con- 
struction and comes with 
screws for mounting anywhere 


complete 


“PATTERNTEST™ 

Hy-Lite Antennae Inc., “42 E 
Street, New York 51, N. Y 
oped a unique TV servicing aid which 
has been tradenamed the “Pattern- 
test.” 

The unit simplifies the adjustment 
of the test pattern on any TV set. It 
provides control settings for correct 
definition in line resolution and band- 
width. The “Patterntest” is affixed to 


137th 


has devel- 


the screen of the TV set with patented 
pressure-sensitive tape. The service 
technician then compares the trans- 
mitted test pattern with the superim- 
posed “Patterntest.” 

For complete information on this 
light, easily-carried test pattern de- 
vice, write the company direct. —})- 
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AUTHENTIC KLIPSCH 
circuit, driving the grid Itage far 
be oe the mnt ye re nt Phere sien DESIGNS. dd 


With the plate current thus cut off, al- 


most as soon as it has started, the grid 

capacitor discharges through the grid by Cabinart 
resistor until the grid voltage has re- —-e sds of Paul KLIPSCH q 

covered sufficiently to again permit a ee . 


plate-current pulse to flow. The circuit neerny speant 
keeps oscillating in this fashion, at a 

requency determined largely by the 
time constant (product of resistance 
ind capacitance) of the grid circuit 
Blocking oscillators can be readily syn- 
chronized at submultiples of stable 
signals inserted in their grid circuits; the walls of the which the u 

as the grid recovers after being placed. Complete freedom from boom and 


ocked, the i ill fire at or near distortion, ¢ pr 0 ! soune 


le ' 
by CABINARI 
develope t the 
ovati 
a enhance the 


am mate 4 


i positive F f he synchronizing reproduction, and 1 appearance 
tage are some of the 
In the crvystal-controlled blocking combined to ma 
oscillator used in the new system, the Cabinart th 
required sync signal is obtained simply enclosure 
coupling a quartz crystal to an 
ordinary blocking oscillator, by means Only 20” high, this compact speaker 
of a third transformer winding. Alter- a hd ; enclosure embodies all of the 
vely, the crystal can be connected ome. _ Klipsch-Quality performance 
ross either the grid or plate wind within its miniature size. It can 
of the transforms or connected be wall-mounted, corner-hung 
rectly between the grid and plats placed on a table, a bench, a shelf 
Coupling by mean f a third trans anywhere in the home! For 
former winding ms preferable, how versatility plus performance 
ever, since it has been found to stop ... plus price there's nothing 


lc. voltage on the crystal and permits like it in the world 
ounding of tl " [ i immer 


ed acros e crystal Finished 00 net 
[ division ratio is high as 10,000 Mi ye. f Utility (unfinished) 00 net 


have been obtained only with a 
crystals However, such extreme 


ios would probably seldom be of 
ictical value A small change in cir 

t constants migh ise the funda 
ntal frequency to chang from 
10.000 to 1/10.001 of the ervstal fre 
ney, for instance, and such a small 
equency change could easily go un 
detected with ordinary equipment. Di 
on ratios of several hundred can 
readily obtained however! and 
tained with high stability if the 
olta 


nstant, 


A ROARING ATTACK aga h a a KR-3 


ercity netw 


rol held by the telephone ,! . Fj surpassed in performance only by 
f : e| the Klipschorn, the KR-3, based upon 

the same proven principles, is 
engineered for loudspeakers up to and 
including 15” in diameter, Coaxial or 
ccusings ‘ e opera Ss ¢ separate, 2 or 3 way systems 
benevolent monopoly,” O , Outstanding versatility unmatched 
ted that it ha tinu é : at such low cost 


discriminat it rged fo Finished $126.08 net 
= ie "the saves ment upprove Utility (unfinished) $84.00 net 


cn cnarge 


DuMont to All three of the Klipsch models are 


te insta available ina variety of beautiful finishes 
Honey Walnut on Walnut, French Mahogany on Mahogar ¥, 
relay system un small Korina (Blonde Mahogany), and Ebony (black Lacquer) 

distant from program service The KR-5 is also available in a portoble leatherette mo Jel 
on existing common carrie! 
and also to supplement exist- 

ng common carrier facilities 
According to NARTB, private facili- 
ties can be installed and operated at 
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MODEL 600A 


This fine tube tester is a lightweight port- 
able. Popularly priced, the 600A is the 
Radio-TV serviceman and Industrial 
Technician's favorite. Backed by the 
HICKOK guarantee and built to the 
high HICKOK standard, this equipment 
will provide the necessary complete- 
ness and accuracy of tube testing re- 
quired in the professional maintenance 
of radio-TY and industrial electronic 
HICKOK 
Conductance circuits accurate 
tube evaluation. AC signal 2.5 volts: 
0-3000, 6000, 15000 micromhos. Large, 
easy-to-read 5” HICKOK-built internal 
pivot meter. Tests all tubes including 
Color TV under simulated operating 
conditions. Includes the HICKOK bias 
potentiometer, Contains oll the latest 
tube sockets and complete built-in tube 
reference chart. 


equipment. Dynamic Mutual 


permit 


This instrument is the lowest priced de- 
pendable quality tube tester available. 
Threugh increased accuracy and time 
saving completeness, the 600A will pay 
for itself in the shortest possible time. 


Write today . . . for full details on the 
world's most complete line of quality 
vacuum tube testers. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10524 Dupent Avenve + Clevelend 8, Obie 
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NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


CITY CALL 


CHANNEL FREQUENCY POWER* 


Washington 
Washington 
Toledo 
Bluefield 
Pasco 


Washington (Satellite) 


NEW CALL LETTER ASSIGNMENTS 


STATE CITY 


CHANNEL FREQUENCY 


California 
California 
Florida 


Sacramento 
\ me 
ampe 
N. Auguste 
Ft. Wayne 
Notre Dame 
Detroit 
Grend Rapids 
Lansing 
Scottsbluff 
“anghamton 
aso 
Ft. Worth 
Houston 
Tacoma 
Huntington 


Georgie 
Indians 
Indiana 
Michigan 


Washington 
W. Virginie 


10 
43 
13 


SSERESSe 


— ee 
wwer& 


210-216 


"ERP « (effective radiated power, kw.) 


. =Call letters to be announced 


one-fourth to one-half of the common 
carrier cost. 
A typical comparative cost illustra- 


tion was introduced by the operators 


of channel 22, KFSA. They pointed out 
that with their closest connection to 
the telephone cable 150 miles away, 


| use of the carrier hookup would cost 
| them about $5200 a month; but if they 
| installed and operated their own relay, 


the cost would be trimmed down to 
about $2000. 

At present the FCC rules permit 
only temporary private relay systems, 
KSFA said that accordingly it has no 
practical hookup and cannot carry live 
network shows. The proposed revision 
to the rules would solve their partic- 
ular problem. 

Manufacturers declared that the re- 
lay approval would not only provide 
better programming for more people 
and thus prove to be an economic boon 
to many TV broadcasters, but it would 


also lead to the development of im- 
proved routing gear, which in the long 
run would help television industry ex- 
pansion. 


THE MULTIPLE TV STANDARDS now 
in use in Europe, with six now on the 
books, were cited recently as the most 
serious problem which confronts the 
television industries on the European 
continent. 

In a strongly-worded report appear- 
ing in the EBU journal, the director 
of the broadcast union's technical cen- 
ter, Angles d’Auriac, declared that the 
plufality of standards will doubtless 
continue to hinder seriously the ex- 
pansion of television in all Europe. No 
country, he said, can now point to 
clear, important, and undisputed ad- 
vantages in its chosen standards, com- 
pared with those of the other coun- 
tries, which are sufficient to outweigh 
the evident disadvantages caused by the 


STATE, CITY STATION CHANNEL 


Kansas 
Great Bend 

Kentucky 
Leazington 


KCKT 
WLEX-TV 
KETC! 


Bloomingdale WIRI 
Oklahome 
Tulse 
Pennsylvania 
Allentown 
Texas 
Houston 


KVOO.TV 
WFMZ.-TV 67 
TRK-TV i3 


The frequency of the video carrier 
TV stations now on the air in U.S 


NEW TV STATIONS ON THE AIR 


As of December 25, 1954) 


The following new stations bring the lists published in previous issues up to date 


K 
-TV, channel 15, Lebanon, Pennsylvania, has gone off the air 


+ channel lower freq. limit. Total number of 


1.25 
416 (123 of 


VIDEO 
POWER 
IN KW.) 
17.8 100 
1.99 171 
5.25 29.5 
12.8 20 
17.8 100 
1.25 80 
210-216 4.65 316 


which are u. h. f.). tEducational 
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number of television standards which 
prevail 

Outlining the problems which too 
many standards have created, the EBU 
expert listed curtailed direct program 
exchange and international relays. It 
was also noted that direct reception of 
foreign TV programs was difficult un- 
der the present plan. Converters were 
not effective, the analyst said, and 
multi-standard receivers must be used. 
This requirement was described as a 
taxing one, since involved circuitry 
must be built into the sets and costs 
soar. The variables have made it dif- 
ficult for receiver manufacturers to 
establish any standards of design and 
production, or mass techniques of 
manufacture. 

The report also revealed that the 
number of standards, which has neces- 
sitated overlapping of channels and 
asymmetrically disposed carrier fre- 
quencies, has complicated the solution 
of the protection problem and _ in- 
creased its seriousness. When one stu- 
dies the selection of the iLf.’s and more 
generally the susceptibility of sets to 
interference of all kinds, the EBU 
statement added, one realizes how 
valuable standardization would be. It 
was noted, it would not only be pos- 
sible to protect the if. channel, but 
the problem of spurious responses 
would be much easier to solve in a 
regularly-divided spectrum, with the 
earrier frequencies uniformly §ar- 
ranged, than in a “higgledy-piggledy” 
spectrum, such as will exist soon when 


COYNE offers 
LOW COST 


a sufficient percentage of transmitters 
go on the air in Europe. 


THE SATELLITE program, catalogued 
as a remote possibility only a few 
months ago, broke out of the crystal 
ball in the early winter months and be- 
came a practical fact, when the Com- 
mission told KIMA-TV in Yakima, 
Washington, that it could repeat its 
channel-29 programs on channel 19 via 
a station in Pasco, 74 air miles from the 
mother station. The slave will transmit 
on an e.r.p. of 10.2 kw. using an an- 
tenna on Badger Mountain 

The Commission has also been able 
to clear its v.h.f.-u.hf. decks a bit 
and issue several more grants, plus a 
number of new calls as listed on page 
134, this issue. 


PRACTICAL ELECTRONIC LIGHT 
amplification, thanks to intensive TV 
research, is not too distant, according 
to RCA's board chairman, Brig. Gen 
David Sarnoff. 

At a luncheon meeting in St. Louis, 
in observance of Light’s Diamond 
Jubilee, he said that light amplifica- 
tion has already been produced in 
ratios of more than 20, and further 
progress is certain to be made. Prais- 
ing the scientists who have propelled 
this advancement, Sarnoff said that he 
has always proceeded on the theory 
that whatever the mind of man can 
imagine, the mind of man can ulti- 
mately produce, And here was a strik- 
ff. Ee 


The future is YOURS in TV-RADIO! 
A fabulous field—good pay—fascinating work— 


“5 STAR’ 


Investigate 
INALS 


Complete FM-AM Phono Radio System 


All brand new. Fully guaranteed. Ready to plug to 
gether and piay. Consisting of famous name com- 
ponents as follows: 


CRAFTSMEN CBOOA De Luxe FMAM Tuner Net $198.50 
CRAFTSMEN CSOOA Vitra Fidelity Amplifier Net $99.50 


GARRARD RLBO 3 Speed Record Changer...Net $49.50 
Speciet "45" Spindie Net $3.50 


ELECTRO-VOICE 12 TREB Triaxia! Speaker. Net $59.70 
GENERAL ELECTRIC rPx.oso 


Triple Play Magnetic Pickup Net $8.20 
Total reguiar Net $379.90 


This Complete System NOW of TERMINAL 


52, 


Never before such fine Hi-Fi at such low cost. See 
and hear it at our Sound Studios or send 
Bulletin RIN-1. Write today. 


Terminal Radio cont 


5S CORTLANDT ST.. NEW YORK 7 WY 


including 
information about 
easy Payment Plan. 
No obligation, 
no salesman will call. 
—--—-——-—-— —-— - -# 
COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill., 
Dept. 15-TR5 
Send Free Picture Folder and details on Tele- 
vision Home Training. This does not obligate 
me and no salesman will call 


@ prosperous future! Good jobs galore, or inde- 
pendence in your own business! 


Coyne brings you the first truly lower cost, MODERN —QUALITY 
Television Home Training; training designed to meet Coyne stand- 
ards. Not an old Radio Course with Television ‘‘tacked on’’. Here 
is MODERN TELEVISION TRAINING including working know!- 
edge of Radio. Includes UHF AND COLOR Tv. No Radio background 
or previous experience needed. Personal guidance by Coyne Staff. 
Practical Job Guides to show you how to do actual servicing jobs 
make money early in course. 

With Coyne Television Home Training you pay only for your 
training, No Costly “Put together kits". 


f 
8 8. COOKE, 
Presideat 


Name 


Address 


City. State. 


A TECHNICAL TRADE INSTITUTE OPERATED if a 
NOT FOR PROFIT ~ pete ay) gg Apt 
readential echonl af tte - at rd 
500 S. Paulina Street, Chicage 12, Dept. 15-TRS : ——_— 


1000 Semen com pum fer deatusio 
Jonsory, 1955 


Check here if interested in Resident School 
Training in Chicago 
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TravElectric 


CONVERTERS 


Provide 


House Current 
Anywhere 


from battery in car, truck, boat. At the 
picnic grounds—et cabin 
anywhere! 
Easy! No installation! Just plug 
Electric into cigar lighter on dast 
Trav-Electric Goorotons 
* Tape Rocorders . Machines 
® Electric Shavers . Smelt ectric Drills 
* Radios © Portable Phonographs 
® Soldering irons © Etc., etc., etc. 


6 Models—I0 to 100 Watts 


—a size for every need 


“MIDGET” 


Model 6-1/160 
10-15 Watts 
About a5 small asa 
peck of cigarettes 


$11.95 LIST 


beach on trips 


Trav- 


"JUNIOR" 
Mode! 6-110 
116 Cycle—30-40 Watts 
$12.95 LIST 


“SENIOR” 
Models 6.1160 
Size 2'/," « 2," « v/," 
36-40 Watts 
$15.95 LIST 
“MASTER” 
Mode! 6-5!1460 
40-50 Watts 
Size 4° « 5" « 6” 
$27.50 LIST 
“SUPER" 
Mode! 6-71 160 
(Shown at top of ad) 
60-75 Watts 
Size 4 «Sut 
$37.95 LIST 


—and now, the “CHIEF” 


New—just out—M del 6-81160 15.1 
Watt automat ‘ ff switcl 


$49.95 LIST 


See your Electronic, Hardware, 
or Automotive Jobber or Dealer 


Terado Company 


Designers and Mfrs. of Electronic Equipment 
1058 Raymond Ave., St. Paul 14, Minn. 
! anad Write: At Rad 
540 © t+. West 


Export Seles D 


LLECTRIC SHAVER 


Ave.. ( 
Addres 


Certified Record Revue 


(Continued from page 70) 


this speed. I venture to say that 7% inch 
speed with extended range will become the 
standard of the 
market 


Weil, that’s 


consumer tape machine 
about it for the 1954 New York 
Audio Fair. There were many other pieces 
of equipment and gadgets and “gizmos” 
which I cannot mention here because of space 
limitations. To those who were omitted, my 
apolog es 

With all this Fair yak, I will have to cut 
the length of the reviews in order to bring 
to your attention as many of the new ree 
ords as possible. Equipment used this month 
Components Corporation turntable, Fairchild 
arm and ElectroSonic cartridge, National pre 
amp and 20 watt amplifier, lectro-Voice 
“Georgian” speaker, Ampex 600 tape equip 
ment 


RICHARD STRAUSS 

DER ROSENKAVALIER 
Maria Reining, Hilde Gueden, Sena Juri- 
nac, Ludwig Weber, Alfred Poell, Anton 
Dermota, and other soloists, Chorus of 
the Vienna Staatsoper, Vienna Philhar- 
monic Orchestra conducted by Erich 
Kleiber. London LLA-22. RIAA curve. 
Price $23.80. 

One is inclined to take advertising claims 
with more than a grain of salt. When London 
touted this album and the previous Salome, 
as “the dawn of a new era in operatic re 
cording,” you couldn't help thinking in spite 
of London's great reputation in opera, this 
was a pretty strong statement. But by golly, 
they weren't kidding! Their magnificent Sa 
lome soon dispelled any notion that their 
“new era’’ was just a copywriter’s pipe dream 
And if London's subsequent opera releases 
are even remotely as good as this Der Rosen 
kavalier, truly, the “new era” has arrived! I 
cannot recommend this recording too highly 
From every conceivable aspect; of casting 
of performance, of technical excellence, this 
is the greatest opera recording since the ad 
vent of the long play record, and surely one 
of the best of all time! Maria Reining’s Mar 
schallin is a thing of exquisite charm, warm 
and mellow, and properly—just a little wist 
ful. Even the most fanatic follower of Lott: 
Lehmann must admire this superb artistr 
Sena Jurinac as Octavian is priceless. A more 
supple voice for this role is hard to imagine 
Sheer magic is her vocal imagery and her 
phrasing and coloration must take the larg 
bow for thi Hilde Gueden is the perfect 
Sophie The lustre and patina of her uperb 
voice guide her through the pitfalls of her 
ingenue role, and make for an altogether ck 
lightful portrayal Ludwig Weber is well 
known for his performance as the Baron Ochs 
and in this recording he is as effective as al 
wa' His darkly resonant voice is pertectl 
suited to the role of a gross boor, who witha! 
is still an aristocrat. Weber neither overplays 
nor underpla these several aspects of hi 
role, and his singing, especially in his lower 
registers, is magnificent. Throughout the r 
even unto the smallest role, the sing 
ing is of the highest order 

Much of the success of this recording must 
be credited to conductor Erich Kleiber Hi 
is the strong guiding hand that holds this 
huge production together, yet is light enough 
on the reins, to maintain the flow and beaut 
of the score. You realize that he knows this 
is an opera he is conducting, and he wants the 
ingers to sing-—not to act as a captive au 
dience for conductorial bombast. The Vienna 
Philharmonic plays for him with that bright 
sheen of perfection which is always there for 
the knowing this is 


cording 


conductor. Soundwise 


positively the best ever afforded an 
Strings are silky smooth, vet have the bite 
and authority when n« Warmth and 
superb intonation are a {f ire of the wood 
winds. Brass is bright and clean, and percus 
sion is sharp and accurate without being ob 
trusive. All this is extremely wide range and 
remarkably distortion-free. Splendid balance 
and just enough reverb keep the vocalizing 
completely articulate. A German-English 
libretto is furnished so you can follow the 
If you have to beg, borrow, or steal, 
don’t miss this recording ! 


opera 


action 


RAVEL 

LA VALSE 
FAURE 

PAVANNE (OPUS 50) 

FRANCK 

PSYCHE 
Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury MG50029. 
RIAA curve. Price $5.95. 

Another champion is crowned! Yessir, it’s 
going to take some doing to beat this La Valse 
of Paul Paray. Certainly in the most pro 
pulsive and exciting version of this score on 
records, Paray shows cnce again his 
ity for Ravel. His tenipi are fairly 
forward, but at that point any similarity to 
other recordings ends. To the exuberance of 
the work he adds just the right amount of 
earthy burlesque. From his first class orches 
tra, Paray elicits a performance that blazes 
with color and his dynamic shadings are sim 
ply incredible, in fact, they are such that 
without the fabulous recording he is afforded 
they wouldn't come off very well. Yes, the dy 
namic range on this disc is truly startling 
when you play it for the fir Through 
out La Valse the sound is extraordinary, with 
clean edgeless strings, super-bright brass and 
woodwinds, and some tremendous bass drum 
and tympani sounds. In the finale, this heavy 
battery is augmented with huge crashing cym 
bals and a great gong and the climax is liter 
ally shattering! The Faure Pavanne is in 
violent contrast to La Valse, being a quietly 
beautiful and melodiou little work, enjoying 
its debut on LP. he Franck is a quasi 
mystical sort of thing, quite unlike the Franck 
nost of us know. Both the Faure and Franck 
are well played and recorded, if less spectacu 
lar than La Valse. The RIAA curve did not 
adjustment 


procliv 
straight 


st time 


equire Quiet surtaces 
iNTHEIL 

CAPITAL OF 
BANFIELD 

THE COMBAT 
Ballet Theatre Orchestra conducted by 
Joseph Levine. Capitol P8278. RIAA 
eurve. Price $5.95. 

Joseph Levine ha » far made a perfect 
score in the quality of his cordings for Cay 
tol. These two brig! olorful modern 
ballets are no exception vine knows the 
ballet idiom and this i ealed in his 
beat and tempi, the smooth line and flow 
the music I find the ipital of the Wor 
the more interesting mu lly of the 
works herein recordec sa on Heming 
way story about i 
a bullfighter 
Span! h in flavor and i xtreme! 
IT'wo unusual aspects of | rk are that it 
had it premicre on the mnibus” tel 
ion progran 
ection is actually dat ad the star of the 
ballet, Roy Fitzell. Th umenco hand clap 
ping loot stomping ! r napping im 
thigh slapping 
which are perfectly reprodu 

The Combat is the stor f Tancred and 
Clorinda, which has been utilized before, not 
ably by Monteverdi. More somber in its or 
chestral hues than the Antheil score, it is 
nonetheless a higl listenable and cleverly 
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JOHN F. RIDER 
PERSONALLY 
GUARANTEES 
THIS BOOK ! 


He wrote it...he knows how 
good itis... and here's the 
amazing guarantee he makes: 


“I'm SURE you'll find my new book 
worth many, many times the price you 
pay! While it’s customary in the book 
field to give a 10 day examination period 

I'LL GIVE YOU 60 DAYS! If, at 
the end of that time, you want to return 
the book for any reason whatsoever, 
send it back to me and I'll refund your 
full purchase price, regardless of where 
you vought i?’ 


JOHN F. RIDER 


OBTAINING & INTERPRETING 
TEST SCOPE TRACES ost, $2.40 


WHY WE'RE SO SURE YOU'LL 
WANT TO KEEP THIS BOOK: 


John Rider has written more books on the 
oscilloscope than any other author in America 
he's an expert on scopes! His newest book, “Ob- 
taining & Interpreting Test Scope Traces”, ac- 
tually groves you a technical background — an educa- 
tron in waveform analysis in non-mathematical 
terms! Over 800 illustrations show you the ideal 
version, practical version, and distorted version 
of the most-commonly-encountered scope 
traces! This book explains the causes of distorted 
waveforms —teils you how to distinguish good 
waveforms from bad —covers scope traces of 
all types: AM radio receivers, FM radio re- 
ceivers, TV receivers, audio amplifiers, power 
supplies, test equipment! Here is a¢ ey 
practical book that tells and shows you how to 
apply the scope! 


CHAPTERS: Sine & complex waveforms 
Square waveforms — Rectangular waveforms 
Sawtooth & trapezoidal waveforms— Dif- 
ferentiated and integrated waveforms —Am- 
plitude-modulated waveforms — Response & S 
curves Interpretation of test scope traces 
Phase & frequency scope traces —Test set-ups 


HOW YOU CAN TAKE ADVANTAGE 
OF THIS SENSATIONAL OFFER: 


1. Buy a copy of “Test Scope Traces”. You 
can get it at your jobber's store your book 
store or, if your dealer doesn’t have it, you 
can get it by mailing the coupon below to us 


2. Examine this important new book in your 
own home or shop, at your leisure. This guar- 
antee offer is good until midnight, Feb. 28, 
1955. After you've seen the wealth of infor- 
mation on scope traces that this book gives you 

decide if it's worth keeping. If you're not 
completely satistied, for any reason whatsoever, 
return the book to us before midnight, Feb.28, 
1955 and we'll gladly refund your complete 
purchase price! This offer is lienived to the 
continental United States. Canadian price 
approximately 5% higher. 


ORDER TODAY! 
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JONN F. RIDER PUBLISHER, INC. " 
480 Canal Stree, N.Y. C. 

Please RUSH me copies of “Test Scope 
Traces’ @ $2.40 each. If not completely satis- 
fied, | may return these books before Feb. 28, 
1955, and receive a complete refund, 


City & State : 
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wrought work. Both works are splendidly 
recorded, with fine clean strings, good brass 
and percussion. Nice acoustic perspective. The 
RIAA curve was OK as is. 


SCHUMANN 

PIANO CONCERTO IN A MINOR 

SCENES FROM CHILDHOOD 
Guiomar Novaes, Piano; Pro Musica 
Orchestra conducted by Hans Swarow- 
sky. Vienna Vox PL8540. NARTB 
eurve. Price $5.95. 

This concerto has always been the partic- 
ular forte of Madaine Novaes. Her earlier 
recording on this sajne label was greatly ad- 
mired and it is a pleasure to hear this more 
up-to-date recording and note that time has 
not dimmed the luytre of her performance. 
Her interpretation of Schumann still sings, an 
expressive lyrical loveliness. Yet her reading 
has strength and vigor. Her only competition 
is the Lipatti-von Karajan on Columbia. His 
was a sensitive performance, but I still prefer 
the Novaes. She has the advantage of a great 
deal more sonic splendor in the recording. 
The recording contains some of the finest 
piano bass I have heard. The over-all sound 
is wide range in frequency and dynamics and 
an exceptional balance is maintained by con- 
ductor Swarowsky and his men. Madame No 
vaes’ Kinderscenen is played with finesse, but 
I believe Gieseking and Curzon have a little 
edge in expressiveness. If you're looking for 
a new Schumann piano concerto, you won't 
go wrong on this one. NARTB curve was 
adequate and surfaces were quict. 


HORN CONCERTOS 
Dennis Brain, French horn; Philhar- 
monia Orchestra conducted by Herbert 
von Karajan. Angel 35092. RIAA curve. 
Price $5.95. 

Few virtuosi have ever earned the admira 
tion and respect that is universally accorded 
Dennis Brain. His name has become almost 
synonymous with the French horn. If vou 
would like to find out why, I direct your at- 
tention to these four horn concertos of Mo- 
zart. You will be treated to one of the most 
incredible sounds in music—the rich, noble, 
and mellow tones of a French horn playing 
in difficult rapid scales, leaping from low to 
high register and vice versa; in short, a 
master of the horn performing seemingly im 
possible tonal gymnastics. A more wonderful 
vehicle for Mr. Brain's talents than these 
Mozart concertos would be hard to imagine 
Superbly constructed, they are gay and color- 
ful works, filled with typical Mozartian light- 
heartedness. Von Karajan and the splendid 
Philharmonia furnish a perfectly balanced 
accompaniment to Mr. Brain. The fine engi- 
neering has captured the soaring beauty of the 
horn and given a bright sheen to the orchestra 
The wide frequency and dynamic range, and 
low transient distortion of this disc are re- 
sponsible for the newly revealed riches of 
these concertos. The RIAA curve was better 
with a few db of bass boost. Very quiet sur- 
faces. 


A CELLO RECITAL 
Paul Olefsky, cello; George Silfies, 
piano. Mcintosh MM103. Price $5.95. 

AN EXPRESSION OF MUSIC FOR 

VIOLIN AND CELLO 
Gordon Staples, violin; George Silfies, 
piano. Meintosh MMIOL. Price $5.95. 

A PIANO RECITAL 
James Macinnes. Melntosh MM104. 
Price $5.95. 

No, you're not seeing things. The name of 
this recording company is McIntosh, and it is 
the same company who makes those high 
quality amplifiers. Don’t ask me how they 
got into the music business; I wouldn't know! 
As you can see the initial endeavor is main- 
ly in the direction of solo and chamber works. 


They were not recorded haphazardly, how 

ever. McIntosh has an idea that a reall, 
high quality recording of solo instrument 

recorded with the proper acoustic perspective, 
will sound “at home” in the average living 
room. They contend (and I believe rightly 
so) that solo instruments which are recorded 
in a large hall with the acoustical propertir 
of that hall included are out of place in a 
living room. Sure, there is plenty of room 
for argument here. You are saying that if 
this is true, then a symphony orchestra with 
large hall reverb, certainly doesn’t belong in 
the living room. Well, remember this; re 
verb is given to a symphony orchestra to en 
hance the “presence” effects and give the illu 
sion of depth or spaciousness. In a sense the 
music is “tailored” to your living room, or 
you are “brought” to the concert hall! You 
can't cram a symphony orchestra into the 
average living room; but you can have a cell 
ist playing in your room. Why not then record 
the cellist to sound as if he were “on hand” 
rather than in a mammoth hall? This Mc 

Intosh has done, and most successfully. The 
sound here has indeed, a “living presence” ef 
fect, a “close to” type of recording which 
reveals the instruments with startling clarity 
These are the “you can hear the rosin” sort 
of recordings, but without the usual penalty 
of screech or edginess to the strings or over 
load on the pianos. Musically, these are pot 

pourris of works in the standard repertoire 
and are well played by better than average 
artists. Of the three discs, I like the cello 
best. The rich dark sound of the cello is 
amazingly “live” and is an excellent disc for 
demonstration. That's about it, except to 
point out one glaring and rather funny “boo 
boo.” No curve information—and this from 
a preamp manufacturer! However, the discs 
sounded all right with the AES curve 


BERLIOZ 

TE DEUM (OPUS 22 FOR TRIPLE 

CHORUS, SOLO TENOR AND OR- 

CHESTRA) 

Royal Philharmonic Orchestra’ con- 
ducted by Sir Thomas Beecham with 
Alexander Young, tenor; London Phil- 
harmonic Choir; Dulwich College Boys 
Choir; Dennis Vaughan, organist. Co- 
lumbia MLA897. NARTB curve. Price 

95. 

The use of the word “monumental” may 
smack of cliché, but what else can you say 
about a work like this? Proportioned on the 
same heroic scale as his Requiem, this is a 
long awaited Berlioz work. How fortunate 
we are to have the redoubtable Sir Thomas 
in charge of proceedings! Long experience 
with oratorios and other massive works has 
given him a sense of “rightness” and balance 
that few other conductors can approach 
Along with the enormous difficulties the re 
cording engineers must surmount, his is the 
job of keeping a great work like this articulate 
and of careful handling of tonal masses so 
that the vocal textures never blur or “muddy 
up.” That he has succeeded as well as he has 
within the framework of this mighty score, is 
high tribute indeed. True, there are more than 
a few moments when the power of the T+ 
Deum is beyond the ministrations of Sir 
Thomas, the recording engineers, or anyone 
else! Along with the Requiem, certainly it is 
one of the most thrilling and exciting larg 
scale choral works ever written. If you want 
to hear something overwhelming, listen to the 
“Christe, Rex Gloriae” and the finale “Jude. 
Crederis." The massed voices, the brilliant 
blare oi the trumpets, and the thunder of bass 
drum, tympani, and organ is stunning in it 
impact. The Royal Philharmonic plays maz 
nificently and the choirs cope with the scor 
in assured and confident voices. Mr. Young 
is more than adequate for the demands of hi- 
role. Soundwise, this is generally quite wid 
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range, with terrific dynamics. In spots the 
transient response could be better and some 
distortion creeps in now and then, which 
might be expected in a work like this. The 
organ is properly sonorous and in the “Judex”’ 
the huge bass drum blasts are quite clean. The 
splendid acoustic treatment has much to do 
with the effectiveness of the recording. The 
NARTB curve was better with a couple of 
db bass boost, to my ears. Good surfaces 


BIZET 

L°ARLESIENNE SUITES 

#1 AND #2 
L’Orchestre De La Radiodiffusion Na- 
tionale Belge conducted by Franz Andre. 
Telefunken LGX66021. RIAA curve. 
Price $5.95. 

Of the many versions of these colorful 
suites, this is one of the best sounding and 
well performed of recent memory. Andre has 
shown a particular facility for this work and 
others of similar genre. If his reading is not 
inspired, it is at very least, honest. And this 
honesty is good for the work which has suf 
fered at the hands of more pretentious con 
ductors. Andre’s is a good linear performance 
with emphasis on the rhythmic aspects with- 
out slighting its lyric qualities. His orchestra 
is far better than the usual radio group and is 
very responsive to his demands. The sound 
is what we have come to expect from Tele 
funken. Not spectacular, but a fine, clean 

big hall sound,” very transparent in charac 
ter. Frequency response and dynamic range 
are more than acceptable. Good transients 
throughout the disc. The RIAA curve was 
better with a little bass boost 


VAUGHAN WILLIAMS 
SINFONIA ANTARCTICA 
London Philharmonic Choir and Orches- 
tra conducted by Sir Adrian Boult with 
Margaret Ritchie, soprano; superscrip- 
tions spoken by Sir John Gielgud. Lon- 
don LL-977. RIAA curve. Price $5.95. 
If ever a piece of music called for sitting in 
front of a roaring fire and a noggin’ o’ good 
hot buttered rum, this is it! The music makes 
no pretense. It is frankly programmatic and 
makes no bones about it. However, it would 
be very wrong to label this as merely back 
ground music for the British film, “Scott of 
the Antarctic.” It is far, far, more than that 
Vaughan Williams has expanded the original 
movie score and has made o 


ita ver per 
sonal utterance, depicting in essence, the in 
terminable struggle of man against nature 
and the seemingly insurmountable. Given the 
proper atmosphere, this music weaves a 
powerful spell The orchestration is unique 
to say the least. Among other things are the 
poetic “superscriptions” beautifully spoken b 


Sir John Gielgud and the wordless femal 
chorus that appears in the first and the last 
sections of the work. Couple this with an 


eerie wind machine that sounds like desola 
tion itself, and the wailing of a solo female 
voice (Margaret Ritchie) and you have a 
gripping and compelling picture of icy wastes 
There are sections in this work that reall 
will send cold chills up and down your spine! 
Before the “ice fall scene a great organ 
speaks out in thunderous splendor. Througt 
out the score you meet the unexpected. The 
last few bars, with the wailing voice and the 
howl of the wind gradually dying awa i 
one of the loneliest sounds on God's earth 
The wide range sound on this disc, the great 
dynamics, the cleanness of transients, make 
this a hi-fi showpiece and I most highly rec- 
ommend this to you for an unusual and thrill- 
ing experience 


BERLIOZ 
THE DAMNATION OF FAUST 


Boston Symphony Orchestra conducted 


January, 1955 


ELECTRICAL ENGINEERS 


PHYSICS GRADUATES 


with experience in 


RADAR « ELECTRONICS 


, , 
or those de siring to enter these areas 


7 he tune was never more opp. rune than now 
for becoming associated with the field of adi anced electronics. 
Because of military emphasis this is the most 
rapidly growing and promising sphe re of endeavor jet the young 


electrical engineer or physicist 


Since 1945 Hughes Research and Deve |- 
opment Laboratories have been engaged 
in an expanding program for design, de- 
velopment and manufacture of highly 
complex radar fire control systems for 
fighter and interceptor aircraft. This re- 
quires Hughes technical advisors in the 
field to serve companies and military 
agencies employing the equipment 


As one of these field engineers you will 
/ 


be conn famil 


iar with the entire systems in- 


or 


~~ 


— ae 


volved, including the most advanced 
electronic computers. With this advan- 
tage you will b« Ter ally situated to 
broaden your experience and learning 
more quickly for future application to 
advanced elec tronics activity in either the 
military or the commercial field. 
Positions are available in the contincn- 
tal United States for married and singh 
men under 35 years of age. Overseas 
assigning nes are op nto su gle men only 
Scientific 
and 


Engineering 


Stal} 


HUGHES 


RESEARCH 
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DEVELOPMENT 
LABORATORIES 


Culver City, 
Le Angeles 
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by Charles Mune‘: with the Harvard Glee 
Club and Radcliffe Choral Society; Su- 
zanne Danco, Marguerite; David Poleri, 
Faust; Martial Singher, Mephistopheles; 
Donald Gramm, Brander. RCA Victor 
LM6114. RIAA curve. Price $17.85. 

The long awaited modern recording of this 
great Berlioz score, this is another one of 
those rarities—a near perfect performance 
Munch, having survived the critical attacks 
that were leveled against him at the beginning 
of his tenure with the Boston Symphony, has 
come into his own with his performances of 
the music of Berlioz. He follows his magnifi 
cent achievement in Romeo and Juliet with 
this present recording. He is the guiding spirit 
who makes possible a unified and cohesive 
recording of this huge work. His is the sure 
and knowing hand that holds a tight but firm 
rein on his soloists and chorus, saving them 
from the confusion which this work usually 
engenders. No critical darts can be thrown 
at the soloists. Danco, Poleri, Singher-—each 
is superb in his role. The chorus of Harvard 
and Radcliffe are old hands at this sort of 
thing and their fine singing and assurance 
contributes greatly to the success of the re- 
cording. Soundwise the recording is generally 
clean and wide range with some great dynam- 
ics and tremendous power, especially in the 
scene where the Demons and Mephistopheles 
are dancing around Faust. Unreservedly rec- 
ommended to you. The RIAA curve needed 
several db bass boost for proper balance. Quiet 
surlaces 


VIVALDI 
FOUR CONCERTI FOR CHAMBER 
ORCHESTRA 

I Musici Chamber Orchestra. Angel 


35087. Price $5.95. 

The twelve members of the I Musici cham 
ber orchestra are a select group from the 
Academia Santa Cecelia in Rome. They must 
have been together a long time to achieve the 
superb balance and homogeneity of the sound 
they make in these Vivaldi concerti. Impex 
cable musicianship seems to be the watchword 
and their powerful and spirited readings of 
these works bears this out. Delightful music 
is enveloped in the richness of ultra-clean wide 
range sound. A “must” recording for string 
enthusiasts 


HAROLD SHAPERO 


SYMPHONY FOR CLASSICAL OR. 
CHESTRA 
Columbia Symphony Orchestra con- 


ducted by Leonard Bernstein. Colum- 
bia ML4889. NARTB curve. Price $5.95. 
This recording has one of my favorite con 

ductors, Leonard Bernstein, performing the 
kind of music in which he has no peer. His 
sympathy for the modern idiom is not an a 

cidem. It stems from his own writing for 
this field. As long as we are on the subject 
of Bernstein, won’t somebody please record 
his very interesting Jeremiah symphony ? The 
Shapero work is an odd one, combining as it 
does, modern form and structure with deriva 

tions from the classic writings of Beethoven 
and others. Don’t be afraid of dissonance in 
this score. It’s there all right, but in easy to 


assimilate doses. All in all, an interesting 
“off-beat” item which you might like. Good 
clean sound throughout the disc. NARTB 


curve did not need adjustment 


HOLST 
THE PLANETS 
London Symphony Orchestra conduct- 
ed by Sir Mateolm Sergent. London 
LLIOI9. RIAA curve. Price $5.95. 
This is the third of recent recordings of thi 
work, and I dare say, the final word on the 
subject. The Boult-Westminster was a good 
recording, no doubt about that, but this is 
generally better in most departments. Be- 
tween conductors there is little to choose. 


Sir Malcolm takes the work at a slightly faster 
tempo than Boult and shows more of a tend- 
ency to treat the score as a whole rather than 
as an episodic thing. As good as the sound 
in the Boult recording was, this is where this 
recording really shines. As a hi-fi tour de 
force, it would be hard to beat. Tremendous 
dynamics are the most striking feature along 
with silky strings, huge brass sonorities, and 
percussion which is super-sharp and of im 
pact. Some of the transients in this will floor 
you! Listen to the conclusion of the “Mars” 
section. Gadzooks! What a sound! 


MOUSSORCKSKY 
PICTURES AT 
(PIANO) 

LISZT 
RHAPSODIE ESPAGNOLE, THREE 
PAGANINI STUDIES (PIANO) 

Alexander Uninsky, piano. Epic LC3066. 

NARTB curve. Price $5.95. 

Uninsky has been making quite a name for 
himself in this country. When you listen to 
this disc you begin to understand why. Pos 
sessed of a fantastic technical skill, he also 
knows now to project life and feeling into 
his work. A perfect example of this is the 
Pictures at an Exhibition. Not since Horo 
witz have I heard as forceful and vigorous a 
reading. Add to this excellence of performance 
a much cleaner, wider range sound than the 
old Horowitz and you have the record of 
choice for this work. I can’t get too worked 
up about the Liszt. Interesting as a curioso 
and little else. If you want Pictures in the 
original piano version with the best of sound, 
this is for you 


AN EXHIBITION 


Jazz Corner 


In response to many requests, we will re 
view a few jazz records each month if their 
quality warrants it. I do not profess to be a 
jazz expert, so most of the recordings will 
be reviewed mostly from the standpoint of 
sound quality 


DYNAMIC DIXIE 
Mugesy Spanier and his band. Weathers 
W5401. RIAA curve. Price $5.95. 

This is another one of those special records 
that Paul Weathers (of pickup fame) puts 
out. Even a “square” like me knows that 
Muggsy Spanier is one of the all time greats 
on the trumpet. Here, with the equally 
famous George Wettling on drums, and his 
crew of hand-picked sidemen, Muggsy exhib- 


its his fabulous skill. He doesn't blow into 
the stratosphere like some of his contem 
poraries, being mostly a middle register man 


But the power of this man in that register is 
unbelievable! When he teams with Wettling 
and the other boys on something like “When 
the Saints Come Marchin’ In,” you know 
vou’re hearing Dixie. The sound on this dis« 
is worth the price of admission alone. Re 
corded with a flock of new techniques devel 


oped by Weathers, th’s is just about the 
cleanest, most distortior ree sound you can 
imagine. Extremely wi range, with some 


of the most incredible d) namics and transient 
response I have ever heard. The 
blasts of trumpet and trombone, the machine 

gun si.ares and rim shots of Wettling, all ar 
reproduced with the utmost accuracy. As a 
demonstration disc, this has few equals. ENp 


staccato 


DEMAGNETIZING TIP 
By H. L. HENDRICKSON, JR. 
RAPID and efficient method for de- 
magnetizing screw drivers, pliers, or 
other tools used by the radio and TY 
service technician around ion traps and 
loudspeaker magnets is to place the item 
between the loops of the tip of an ener- 
gized Weller or similar electric solder- 
ing gun. —yw 
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~,..Get all the “highs” 


- 


j 


—and all the “lows”’..° 
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@* on your “hi-f 


equipment! 


Check it with an RCA WA-44A AUDIO SIGNAL GENERATOR 


one 


= 


Hi-fi enthusiasts know true high 


fidelity requires equipment that has been checked 


beyond the audible frequency range by an accurate, reliable S 
instrument. RCA’s WA-44A Audio Signal Generator permits checking 


e 


response of hi-fi amplifiers over the range from 11 cps to 100 kc. Highly stable ourpur flat 
within «1 db over wide ranges of ambient temperature and ac line voltage is insured by a 


unique delayed agc circuit which controls oscillator output 


A catho te follower output Stage usu ally found in more ¢ x pe nsive instrument isolates 


the sine-wave oscillator from effects of reflected load reactance and resistance. This feature 
provides excellent output wave-form, a high degre ot frequency stability, and good voltage 
eparate audio signals are available from the WA-44A 


signal and a 60-cps signal—an essential feature for intermodulation testing 


re gulation Two 


a tuneable audio 


Small, compact, lightweight and easy-to-use, the WA-44A Audio Signal Generator has 
many more design and construction features you'll like! Ask your local RCA Distributor 
for a demonstration and complete details. 


RCA WA-44A 


Audio Signal Generator 


onty $8750 ae 


YOU NEED THE WA-44A TO MEASURE : 


@ amplifier frequency response 

@ intermodulation distortion 
in emplifiers 

@ frequency response of tone- 
control circuits 

© frequency response of 
phonograph equalizers 

@ input end evtput impedances 
of amplifiers 

@ resonant frequencies 
of loudspeakers 


AND FOR: 

© tuning bess-refilex enclosures 

© determining unknown avudie 
frequencies 

@ determining inductance 
and capacitance 

© tracing avdie signals 

© determining the resonant 
frequencies of LC circuits 

© locating cabinet resenences 
and rattles 


RADIO CORPORATION of AMERICA 


TEST EQUIPMENT 


HARRISON. N.S 


January, 1955 
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RADIO SERVICE VARNISH CAMBRIC RADIO SERVICE STEEL SPEAKER 
CEMENT SOLVENT SHIMS 


How 4 Radio Service Products 


Television SERVICE AIDS 


Just 25 years ago this month, General Cement television —electronics. For this great acceptance, 
was little more than a hopeful gleam in its two we of G-C are truly grateful and promise to main- 
founders’ eyes. Yet such was their determination tain our reputation for manufacturing econom- 
to bring quality, imagination and utility to the ically priced, top quality service aids . . . chemicals 
then infant radio service industry that today ... tools... hardware .,. whether it’s one 
G-C is one of the best known names in radio— item or several thousand! 


1930 Production Facilities 850 sq. ft. 


— ==: Ee 


1955 Five plants, 150,000 sa. ft. 


FOR BETTER TV SERVICE! 


Remember the TELCO name for all your television service 
needs—antennas, antenna mounts, accessories and hardware. 
Television Hardware Mfg. Co., is a separate G-C division to 
make sure you get what you want when you want it! 
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— §=FOUNDERS ... S. B. Valiulis, President, and R. G. Ellis, Secretary, 
Treasurer and General Sales Manager, founded G-C (General Cement Mig 


Co.) on January 6, 1930. 


tet, rarie 


General Cement Mfg. Co. 


904 TAYLOR AVENUE * ROCKFORD, ILLINOIS 


in radio-electronics 


a 


March 21-24 
New York City 


Once again, you'll soon have the 
opportunity of appraising all of 
the important new developments 
of the past year in radio and elec- 
tronics, In 4 days, from March 21 
through 24, the | R E National 
Convention and Radio Engineer- 
ing Show will give you the com- 
plete picture of significant 
developments in the industry 
achieved during the past year. 


You'll hear the presentation of 
scientific and engineering papers 
of vital interest to you, carefully 
arranged into related groups of 
technical sessions. 


You'll see@ more than 700 exhibits 
in a 4-acre panorama of all that’s 
new in the radio and electronics 
field, at Kingsbridge Armory and 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


N ALMOST universal weakness in 

the management of small businesses 
is the .ailure to anticipate the known 
periods of poor business and to make 
plans to compensate for the serious 
loss of income that occurs during those 
periods. This is especially true of busi- 
nesses that cater to the varying whims 
of the general public and, in particular, 
the small shops that specialize in tele- 
vision service. 

When television service is good, shop 
owners are usually hard pressed to 
find time to handle all of the calls 
they get. During those periods there 
is a tendency to let down on sales pro- 
motional efforts, to overbuy tubes, 
parts, and supplies, and to forget 
about the days sure to come when busi- 
ness will be bad. The normal pattern 
of television serv:ze seems to be a 
gradual decline in the volume of serv- 
ice calls starting in midspring with a 
sharp dip occurring with the arrival of 
hot weather and continuing through- 
out the summer months. 

Broadcasters seem to be resigned to 
the fact that televiewing will be at a 
low ebb during the summer months. 
The quality of summertime programs 
has not been good so they do not in- 
spire set owners to keep their sets in 
good operating condition. 

The best and most logical time to 
make both long and short range plans 
is at the very beginning of the year. 
The normal local pattern of business 
should be well known to every service 
businessman. He should be able to de- 
termine from his records when his 
main line of business usually starts to 
taper off, and when it hits rock bottom 
and the length of time it stays there. 
This is always a critical period for 
every service business, regardless of 
size, and it is also the period when the 
rate of failure among service shops 
reaches its highest point. 

The managers of prewar service 
businesses cushioned the summertime 
drop in home set servicing by promot- 
ing battery portable and auto radio 
service during the late spring and 
summer months. Also, in those days, 
new cars did not come equipped with 
radio sets from the factory. Alert 
radio technicians did well by handling 
radio installations for new car dealers. 
Those activities provided the summer- 


time cushion in service volume, for 
this type of work peaked up to maxi- 
mum when home radio service was at 
a minimum. 

Technicians who have come into the 
business since the advent of TV are 
inclined to look disdainfully on servic- 
ing radio sets. This same attitude ap- 
plies to automatic record players large- 
ly because electronic technicians do 
not like to repair mechanical devices. 
As a result of the neglect in widely 
promoting service on these two im- 
portant consumer products, there is a 
tremendous volume of dormant serv- 
ice work available “just for the ask- 
ing.” To prove this, make a house-to- 
house canvass of any residential area 
in a community and inquire at each 
home whether they have either radio 
sets or record players that need re- 
pairs. The canvasser will find at least 
one radio set per home that the owner 
would like to have serviced and an 
average of one record player every 
third home. It will add up to an amaz- 
ing volume of service work in any 
average residential section. 

In planning for the year ahead care- 
fully consider these three important 
factors: 

1. When does the winter volume of 
service calls ‘start to taper off? 

2. When dives the summertime slump 
normally start? 

3. When does the fall upswing usu- 
ally begin? 

Also, there are two elements that 
could greatly influence the seasonal 
volume of service work in the year 
ahead. One is the number of long- 
range events scheduled for the sum- 
mer that could inspire more teleview- 
ing than usual. Interest in the 1952 
presidential campaign, for instance, 
stimulated a summertime boom in 
service that started early in July and 
continued through the inauguration 
in January. 

The second unknown is color televi- 
sion sales. They may progress tar 
enough to need a large number of in- 
dependent service businesses to handle 
installation and maintenance. 

There are no long-range programs 
of national interest in sight for the 
summertime ahead, and it is expected 
that color television will make steady 
but slow progress during the year. 
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Current estimates are that anywhere 
from 150,000 to 400,000 color television 
sets will be produced during 1955 with 
list prices holding at $800 or above 
for large screen sets. 

Manufacturers and set distributors 
will hold a close rein on the placement 
of installation and servicing contracts. 
Color TV circuitry and components 
will be constantly changed as field 
service reports indicate faults and as 
experience indicates the weaknesses of 
the sets in consumers’ hands and un- 
der all climatic conditions 

It is extremely doubtful whether 
color TV will add any appreciable vol- 
ume for independent service businesses 
during the year. Such added business 
may materialize when volume produc- 
tion and sales are achieved. It is now 
expected that this will occur in 1956, 
particularly under the stimulus of re- 
porting a presidential campaign in 
color. 

In the light of these facts about the 
business potentials in the year ahead it 
is evident that television service busi- 
nesses should plan now to add and 
promote some type of seasonal activity 
that will take up the slack when TV 
service calls start falling off in the 
spring and through the three months 
of normal summertime slump. 


Radio Servicing 

There is always a sharp upswing in 
auto radio service when warm weather 
sends families on picnics and sightsee- 
ing jaunts. However, highly efficient 
servicing companies have been built to 
handle auto radio servicing and it is 
nard to break into the business as a 
purely seasonal activity. 

This type of electronic servicing re- 
quires specialized skills, facilities, and 
“know how” to be really success- 
ful. The shops that specialize in it 
have a plant and service layout that 
permits the handling of cars and the 
emoval and re-installation of radios in 
a minimum of time. They use pro- 
motional plans geared to the needs of 
their areas to maintain a consistent 
volume of c.o.d. business. The owner 
maintains contact with auto dealers 
to get their warranty referrals and 
out-of-warranty radio work. Shops 
that do not have special facilities for 
handling auto radio service and do only 
in occasional job usually money 
n trying to handle this business 

Auto radio service should be 
TV service business only 
careful study of the 

ites that such a 
in the section where 
located If a survey indicates that, 
vith proper promotion, sufficient busi- 
ness Of this kind to support a depart- 
ment could be obtained, drive ins. 
benches, booths, and servicing gear 

ould be set up to handle the work 
with maximum efficiency. It should 
be conducted as a distinct business in 
itself with advertising, promo- 
tion, and service solicitation programs 
carefully planned to keep a consistent 
volume of business moving into the 
shop 
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get the new SAMS book 


“Fundamentals of 
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all you want to know 


in five great chapters: 


CHAPT. 1: “What You Need te Know About Color.” 
A simple description of color, its relationship to 
the eye, ite application in Color TV; explains 
terms: hue, saturation, mixtures, purity, chro- 
matic, achromatic, luminosity, ete. 


CHAPT. 2: “Color Picture Reproduction.” Covers 
physical aspect of color reproduction in the pic- 
ture tube; tube structures and exact physical 
functioning in all major color tube types. 


CHAPT. a: “Principles of NTSC Color System.” 
Complete description of Color TV signal; com- 
patability requirements; integration of color 
and sound; methods of transmission and re- 
ception. 


CHAPT. 4: “Coler Receivers.” Covers theory of 
operation of various receiver systems using any 
ofthe color picture tubes, in block diagram 
analysis form. 


CHAPT. 5: "Circalt Analysis of Coler Receivers.” 
Covers every circuit in detail; gives practical 
information on special P te associated 
with color; all text supported by photos, block 
diagrams and schematics. 

Prepare for Color TV with the help of this com- 
my easy-to-understand up-to-date book. 224 
pages. 644 x 844". 


Order froia your Parte Jobber today, or 
write to Howard W. Same & Co., Ine 
2203 East 46th St., Indianapolis 5, Ind 


My (check) (money order) for $ 
copylies) of “Pundomentals 
of Color Television” (GA-1, $2.00) 


~. Tone... .Stete... 
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AM radio is still the universal con- ; 
tact for spot news of current events 
and the “old reliable” that permits 
the listener to do other work while 
enjoying a story or a musical program. 
Most hornes have at least two operat- 
ing radio sets and many have a set in 
every room. Practically every radio 
over two years old needs some type of 
maintenance even though the set is 
used constantly. Badly worn volume 
controls that make proper adjustment 
of volume difficult and leaky capaci- | 
tors are common in a high percentage 
of the sets in daily use. 

Any service shop operator can give 
his business a good shot in the arm at 
any time with a special promotion of 
AM radio service. This type of pro- | 
motion is neither expensive nor diffi- 
cult to do and yet, if properly planned 
and handled, will keep a shop well sup- 
plied with business any season of the 
year. 

As an illustration of what can be ac- 
complished, take a community service 
shop located in an area where five to 
ten thousand homes could be easily 
reached with handbills. A special offer 
is developed to service any 5-tube | 
table model AM radio for $1.75 plus 
the cost of tubes and parts necessary 
to service it. Copy for the handbill 
should be prepared which will feature 
this special, limited time offer 
$1.75, and include a list of the free serv- 
ices that will included, such as 
cleaning the cabinet, exhausting all 
dust, examination of the speaker and 
all circuits, estimate of the total cost 
before the set is serviced, and the re- 
turn of all replaced parts and tubes 
with the set. 

The handbills should be distributed 
house-to-house at the rate of five hun- | 
dred or so per day. A high school | 
student can be employed to make this 
house-to-house distribution. It is a 
good idea to plan a series of handbills | 
about this special offer. After the 
selected area is covered at the rate of 
about 500 per day, a second handbill 
should be delivered on the pattern of 
distribution followed in putting out the 
first one. Distribution of the third 
handbill in the series should be started 
as soon as the circulation of number 
two is completed. 

An alternative to distributing hand- 
bills house-to-house is to use the new 
“Postal Patron” delivery service that 
the post office department now pro- 
vides. To use this service, the special 
offer should be made up on a suitable 
mailing card. No name or address is 
necessary for the person who is to get 
the mailing piece. The designation 
“Postal Patron” printed as the ad- | 
dressee plus whatever local designation 
your local post office requires, will in- 
sure the delivery of one of these cards 
in the mailbox at every home in the 
area you select for coverage. Com- 
plete information about how this serv- 
ice can be used in your city can be ob- 
tained from your loca] postmaster. 

This is dynamic service selling be- 
cause it makes the home owner think 
about service of his radios. People 
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are inclined to procrastinate in buying 
service. This is especially true about 
radio sets where there are several in 
ise in the home. A radio set quits 
playing. The owner sets it back in a 
closet with the best intentions of look- 
ing up a service shop to have it re- 
paired. It is apt to stay there unless 
some service technician jogs his 
memory and makes it easy for him to 
have it fixed. This type of promotion 
sells service because it makes it easy 
for the customer to buy it. 


Other Business Sources 

A competent record changer tech- 
nician with a flair for selling can al- 
ways have a field day for business 
when he solicits service work of this 
kind. Most people are proud of their 
record players but neglect the normal 
maintenance that these instruments 
should have. Take needles, for in- 
stance. There are many needle kits 
and demonstrating aids to let a cus- 
tomer hear the difference in reproduc- 
tion of a new, modern needle over the 
old one in his record changer. There 
is a nice profit in needle sales and 
in associated player service work 

Countless thousands of automatic 
record changers are not used because 
the cycling mechanism is out of ad- 
justment. When this type of service 
work is aggressively promoted it adds 
appreciable volume to the shop's serv- 
ice income. It can be promoted just 
as effectively in the summer as dur- 
ing other seasons of the year. 

A good source of seasonal business, 
particularly to fill in during the period 
when TV service calls are gradually 
tapering off, is that of battery port- 
ables and the sale of the “A” and “B” 
batteries they need. 

Battery portables are usually stored 
away in the winter and forgotten until 
the warm spring days make picnics 
inviting. One way to promote this type 
of business is to have a good sized 
card made up to publicize the service 
you can give on these types of radios. 
Leave one with each TV service cus- 
tomer. You could offer to pick up the 
portable, check and clean it, refit it 
with batteries, and keep it for them 
until they are ready for it. Where no 
immediate time element is involved to 
have the set fixed, portables can be 
handled in the shop when time permits. 

Another badly neglected category of 
electronic products widely used in 
homes and small businesses are tape 
and wire recorders. Most owners do 
not know where to go to have them 
repaired except back to the dealer 
from whom they were purchased. 
Since most dealers do not have the 
personnel or facilities to service recor- 
ders, customers get bounced around in 
having the work done. 

Whiie many television service com- 
panies have the know how and facili- 
ties for repairing recorders, owners 
normally do not associate electronic 
recorders with television sets. Conse- 
quently they are inclined to call on 
some other type of service business 
for recorder repairs 
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Color television receivers at much 
better prices are due to hit dealers’ 
floors any time now. And when color 
television starts moving in volume 
... every technician must be ready 
for this new, different, profitable 
field. There's not a day to lose. Get 
your copy of the brand new 2nd 
edition of PRACTICAL COLOR 
TELEVISION...and get it 
right away! 


Here is the latest practical color 
service information you can get from 
any source. Included in its 86 pages 
are: Principles of Color Television 
.. Detailed Circuit Diagrams... 
Operating Instructions... Antenna 
Requirements . . . Test Recommen- 
dations... and much, much more. 
‘Time-tested information ... brought 
up to the minute by RCA, pioneer 
in compatible color television, 
$2.00 a copy ... and worth far more 
in future color television profits for 
you! See your RCA Parts and Tube 
Distributor, or mail the coupon 
today. 
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The growing number of electronic 
devices that are being sold for use in 
the home will some day bring about 
the development of one-stop electronic 
service companies to provide muinte- 
nance and service on all of these elec- 
tronic devices in the home. 

In some areas, distributors are al- 
ready carrying this idea one step 
further by having their authorized 
television service shops provide instal- 
lation and maintenance on room air 
conditioners and major appliances 

Major television service companies 
have the same problem of maintaining 
seasonal service volume as the small, 
one-man shops—-and on a much big- 
ger scale. The serious drop in TV 
service calls during the summer 
months poses a very serious problem 
to the large service company in main- 
taining its staff of technicians and 
other trained personnel. 

The booming sales of room air con- 
ditioners thrust an opportunity into 
the laps of the large service organiza- 
tions which many of them seized im- 
mediately. Sales of these units peak 
during the season when TV service 
volume is at its lowest poin: The 
requirement for efficient handling of 
the installation and servicing of condi- 
tioners is the same as that for TV 
servicing: trucks, personnel, “know 
how,” and an effective service control 
system, 

The installation of room air condi- 
tioners is not a type of business that 
can be handled profitably or efficiently 
by a small service business. It is a fast- 
moving business and the installation 
organization must be prepared to move 
swiftly when a sudden heat wave 
brings a surge of sales. It will, how- 
ever, become an _ increasingly im- 
portant element in ithe activities of 
major TV service companies. 

Many operators of small and med- 
ium sized shops have solved their basic 
overhead problem by providing needed 
nonelectronic services in the communi- 
ties where they are located. As an ex- 
ample, several shops located on streets 
that have good pedestrian traffic have 
turned the front sections of their 
shops into attractive greeting card 
centers. The systems used by several 
of the large greeting card manufac- 
turers to keep their regular outlets 
supplied with an adequate stock of 
seasonal and nonseasonal cards makes 
it easy to operate that kind of a cen- 
ter without giving a lot of time to 
buying and seeking out sources of sup- 
ply. In other sections service shops 
pay their basic overhead expenses with 
key making machines or as flashlight 
and traffic appliance service centers. 

Every city and town offers some 
sort of an opportunity for the service 
technician to couple with his TV or 
radio work to level off his 
monthly income. There is always a 
tremendous dormant market for elec- 
tronic service of some kind at every 
season of the year that the alert, busi 
ness-minded technician can promote 
for the benefit of his own business. 
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Low-Pass Filter 
(Continued from page 61) 


monly used for grid swamping in TV 
transmitter service. These resistors 
have excellent characteristics, and with 
suitable series-parallel connection, our 
tests were run. 

From these measurements, we 
would conservatively estimate that the 
filter should handle the r.f. output 
from a half kilowatt transmitter. On 
test we ran our push-pull 24G final on 
14 me., with 250 watts input, and 
measured power output of 165 to 170 
watts through the filter, with key- 
down conditions for an hour. At the 
end of this time, the filter was opened 
and the coils were felt for any tem- 
perature rise; they were found to be 
barely warm to the touch, indicating 
rather low losses. It thus appears that 
the filter should be able to handle all 
but the largest of rigs 

Those interested in running a Cali- 
fornia kilowatt to their ham trans- 
mitters are directed to an excellent 
article by Mack Seybold, W2RYI, in 
the January-March 1953 issue of “RCA 
Ham Tips,” wherein instructions may 
be found for heavy-duty coils. —i- 


RADIO SERVICE HINT 
By L. H. WILSON 

ALWAYS carry a 6-inch stainless steel 

ruler in my pocket for use in measur- 
ing mounting hole centers, ete. It is 
very handy also for another use which 
may not have occurred to many service 
technicians who habitually carry a sim- 
ilar ruler with them. 

This ruler is about twenty thousandths 
of an inch thick which is just about the 
spacing between rotor and stator plates 
on AM radio receiver tuning capacitors. 
When I am aligning one of these sets, I 
simply stick the ruler between the leaves 
of the oscillator section of the tuning 
capacitor and kill the oscillator to pre- 
vent the whistles and station noises which 
otherwise would be coming through to 
interfere with my alignment of the Lf. 


stages. Y- 


LOW-COST SHOCK MOUNTS 


OU can use ordinary rubber vacuum 

cups, available at hardware, dime, and 
automotive supply stores, as shock 
mounts for your mobile radio gear. 

Use the larger sizes for transmitters, 
power supplies, and heavier equipment, 
and the small sizes for receivers, pre- 
amplifiers, and sub-assemblies. w 


Vacuum cups used as shock mounts for gear. 
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Marine or Airborne LOng RAnge Nevige- 
tional equipment! Determine the exact geo- 
graphic — of your boet or _ Caenet 
» 2000 Kr 

‘e on" AP Na 


Brand New “i 29. 50 


—— 
R-65/APN-9 LORAN Indicator. LATEST MODET 
Complete in one light weight case Accurate 
maximum range of up to 1600 statute 

1% of the distance from the rum ’ 

finest unit available at any price ! = 

GRAND NEW. Only 85. 00 
ID-6A/APN-4 LORAN Indicator. Use SCP Cathode 
ily converted to rscilloscope, pan 
‘ met © 


er 
2500 micros 
ences between signals 
Passhand eo and numerous other 
ter circuits for FM demodulation 
shutters ete Double * 
tube shield 
oon emall tube 0 
schematic in cat inet 
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While they 


160 METER RECEIVER 

High Voltage Power Supply; can be ca y converted 
fer 110 VAC. 60 cycle operation, compte 5 
with instructions, brand new, tess tubes. oa . 
100 KC crystal NEW $4.95 fa 
AT4 ARN-1 ANTENNA Frand New ne $e.9s5 
MOTOROLA REC xuTeR.. and Owen SUPPLY 
Type 7-69-20, 4) Ww 40 Me, AM ovbs 

Used, good, less tubes . 0 


RL-42 BEAM ROTATOR Used eget 
2° on,_ 3 for $4.26 
s DUAL SCALE PANEL METER * KV $2.9 


Sedeis ah .. $2.50 


CORDS FOR BCHG0 CD.515 and 515 


SURPRISE PACKAGE 
20 Ibs. of MISCELLANEOUS ELECTRONIC EQUIP. 
MENT—WORTH MUCH MORE THAN 
this low price of ONLY . . 1. 


RELAY 
SPST. square 0 (ne ermnthy open 
ype eott 110V 80-6 ‘ 
¥ 20° mt, 5 ”e 
impregr ated ‘tor high. Rimitdity 
New 


ow consensens Smid @ 600 VIK 
2 ¢ 
2.2.2 
10) for 


rs "1066 v 


TUBES—-10 ASSORTED FOR $3.00 


SPECIAL veeee 
SR4GY , Se 3718 
6L6 (1614).....95¢ 7208Y . 
1 oe 


TUBE BARGAIN 


~ 4 aA x $1.95 each 
3FP7 3CP1 4 for $7.00 
$4.06 cs 


«Pi New 


, we RECEIVER 


= d ovmamoron Output 440 V, 400 MA $9.95 
s 47 inven e seed, 9S 
- = “on Amp ot « se $2 00 


1-70 s METER New 
SC 1267 Vraenemitter & Gasstver 


: $14.95 


Wt. Approx, 104 
SC 1267 & RA 106 both for only $25 00 


AN /APRS.An Airborne superhet in ‘ re 
iin : 7 '>umec 
le phase 


Pena os “imo tao Vive. $966 0G 


COMMAND EQUIPMENT 
(274N-ARCS5, ATA) 


Gaceiiont 
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Rack 
Tranemitter 
ranamitter 
486 Moduiator 5 %s 
Remote Control box and shaft for above per oct. 08.58 
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ote $5.95 
te aaa Portavie. uevee 
i " 2 te 60 eyele, complete with tubes 


phoweell an $14.95 


$7.06 
DYNAMOTORS 
Input Putows Price 
pD-2 14V MA $7.05 
DM-S2A seve@i. 3 vi) au MA ueod 2.95 
D-101 279 @1.75 S85VC-.075 ampe 
s 
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Hrand New 


_-S rank drive, New 
MN-2618 Receiver eme. freq. 150-1850 Ki $39. 60 
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co eeeererererteT 
4 w te ' use en So Hhete 
ta Wonderful =_ .~ rr os he 
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MIKES, HEADSETS & MICROPHONES 
7-26 Telephone chest unit with Fl Weetern Biect 

$2.30 

impedance Headset 

new 

used $1.80 new 

ra tor 8-24-58 
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new 
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and Ghield 
“ax " 
Rowor et " ‘ 


BROADCAST BAND RECEIVER 


AUT Rees ow 7-1 made t 
7 ee 6 ber ‘“ 


ALL ITEMS F.0.8 
CHICA 


25% De * required 
aban 


so R W ELECTRONICS 


Best. %, 2490 &. Michigan Ave... Chicago 16, Hi 
PHONE: CAlumet 6-1281-2-3 PRICES. 


WRITE FOR NEW 
BULLETIN AND 


Now you can master 
everything about 


U. FH. F. 


lis Use in TV 


Convertors, Tuning Strips, Overall Sets 
(Channels 2 te 63) 


lts Amateur Applications 


Converters and All Other Equipment 


Its Commercial Applications 


Microwave Relays—intercity Relays— 
Two-Way Microweve Communication System. 


INTRODUCTION 
TO UHF CIRCUITS 
AND COMPONENTS 


By Milton 5. Kiver 


@ More clearly than ever before, this 
book explains all about present-day 
UHF; ite principles; and their applica- 
tion to receivers, convertors and all 
other equipment. The treatment is ex- 
ceptionally clear the operation of 
every component begins with the most 
simple statement of how the electrons 
or waves act, and progresses to a full 
account of the actual apparatus. 

Every page shows thie author's ability 
to explain even the most complex 
topics in plain English, an ability that 
has brought all hia books on television, 
PM, ete., into the widest use. By the 
use of vivid descriptions, backed by 
hundreds of specially chosen and pre- 
pared photegraphs and diagrams, he 
brings right before your eyes the ac- 
‘ual operating principles of every ele- 
ment in the DHF equipment of today, 
from tranemiasion lines, waveguides 
and cavity resonators to the various 
oscillators, antennas and complete re- 
ceivers. The chapter on measurements 
alone ia worth many times the price of 
the hook to everyone in UHF and tele- 
vision. 


(Channels 14 te 83) 


Chapter Headings 


Introduction to the Higher Frequen- 
cles; Tranamiasion Lines at the UHF's; 
Waveguides; Cavity Resonators; High- 
Frequeney Oscillators; The Magnetron 
Oeciliater; The Kiysatron Oscillator; 
The Resnatron. Traveling-Wave Tubes, 
and others; UHF Antennas; UHF Meas- 
urements; UHF Receivers. 


Just Published 


$15 pages, Ulustrated, $7.40 


c —FREE EXAMINATION COUPON 


D. Ven Nostrand Company, inc. 
250 Fourth Avenue, New York 3 


“Introduction to 
UNF Civroulte and Componenta’’ to examine for 
10 days. After 10 days I will either return 
the book and owe nothing, or send you £4.50 
within ten days, and €2.00 r month for 2 
months until the price of 84-50 plus a few 


| 
I 
! 
| 
I 
. cents postage, has heen paid, 
! 
| 
i 
| 
! 
I 


Please send me a copy of 


you enclose check or money order for 
$7.50 with this coupon we will pay postage 

! Return privilege and refund guaranteed.) 
RITN-1-55 


MANUFACTURERS’ LITERATURE 


bulletins, 
prompt attention write directly 


The various listings presented in this section are for your convenience, 
unless otherwise indicated, are availiable to all our readers, 
te the manufactarer for this 


The 
Por 
iiterature. 


1955 ALLIED CATALOGUE 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Ill., has just 
released copies of its 1955 general cat- 
alogue, listing over 25,000 items and 
running 308 pages. 

The catalogue contains 112 pages of 
rotogravure, featuring the latest hi-fi 
components, including 31 complete sys- 
tems; TV chassis, boosters, rotators, 
and u.h.f. converters; table model and 
portable radio sets; professional and 
home recording equipment; p.a. ampli- 
fiers and complete systems; ham re- 
ceivers, transmitters and other gear; 
industrial v.h.f. and radiotelephone 
equipment, etc. Other listings cover a 
wide selection of kits and supplies, 
books, manuals, diagrams, tools and 
hardware plus thousands of other ra- 
dio, TV, and industrial electronic items. 

Copies of this new catalogue are 
available from the company without 
charge. 

CBS-HYTRON TUBE GUIDE 

CBS-Hytron of Danvers, Mass., has 
released the seventh edition of its “Ref- 
erence Guide for Miniature Electron 
Tubes.” 

The guide is complete, accurate, and 
lists all miniature tubes, irrespective 
of make. Twelve pages of data include 
329 miniature tubes of which 79 are 
new, and 134 basing diagrams of which 
27 are new. Larger prototypes are also 
listed. 

The new miniature tube guide is 
available without charge from the com- 
pany’s distributors. 


REPLACEMENT TRANSFORMERS 

A new Stancor bulletin, No. 469, “TV 
Replacement Transformer Popularity 
Tables,” has been released by the 
Standard Division of Chicago Standard 
Transformer Corporation, Addison and 
Elston, Chicago 18, Il. 

The new publication lists the number 
of TV models that use each Stancor 
replacement transformer. There are 
separate tables for each of 100 major 
set manufacturers. These manufactur- 
ers cover over 90% of the sets listed in 
the guide. 

I. is designed as an inventory aid for 
both the TV technician and parts dis- 
tributor. The user can thus plan a re- 
placement transformer stock based on 
the sets most popular in his area. 


LAMP CHART 
United Catalog Publishers, Inc., 106 
Lafayette Street, New York 13, N. Y., 
has compiled a special industry-wide 
chart on panel and flashlight lamps 
which it is offering without charge. 


The new chart is a composite listing, 
arranged numerically, of all pane! and 
flashlight lamps manufactured by Gen- 
eral Electric, Eveready, RCA, Ray- 
theon, Sylwania, Tung-Sol, and West- 
inghouse. 

Simply by checking the lamp number 
the user can determine at a glance the 
respective manufacturer, bulb type, 
base, volts, amps, and bead color. To 
further increase the usefulness of the 
chart, all bulb types are illustrated 
with physical dimensions. 


TOROIDAL INDUCTORS 

Two types of precision-wound to- 
roidal inductors are listed in the new 
bulletin just issued by Lenkurt Elec- 
tric Sales Co., 1115 County Road, San 
Carlos, California 

Bulletin TL2-P4 includes “Q” 
dimensions, and other data on the 
company’s coil type wound on Car- 
bonyl-Iron cores for high-frequency 
applications and on its Molybdenum- 
Permalloy cores for low-frequency ap- 
plications. 


curves, 


KARLSON ENCLOSURE 

Karlson Associates, Inc., 1483 Coney 
Island Avenue, Brookh’n 30, New York 
has published a 32-page brochure de- 
scribing its “Ultra-Fidelity” enclosure. 

The booklet starts with the basic 
problem of what speaker baffle should 
be used for best results and describes 
the development of the company’s 
speaker principle. Information is 
given on the various applications best 
suited to the cabinet and a discussion 
of recommended loudspeakers is in- 
cluded. 

When writing for a copy of this 
brochure, please specify Booklet P-49. 


SPEAKER CATALOGUE 

Oxford Electric Corporation, 3921 S. 
Michigan Ave., Chicago, Ill. has issued 
a comprehensive catalogue covering its 
complete line of speakers for original 
equipment and replacements uses 

The new multi-colored catalogue il- 
lustrates the various speakers and in- 
cludes complete data on each type 


REPLACEMENT DATA 

Chicago Standard Transformer Cor- 
poration has issued data sheets on four 
new exact replacement flyback trans- 
formers for Crosley, Hallicrafters, and 
Du Mont TV sets. 

The units are exact duplicates, 
electrically and physically, and require 
no chassis or circuit aiterations. The 
Stancor replacement A-8248 for the 
Crosley and Hallicrafters models is 
listed in Bulletin 497 while Bulletin 


RADIO & TELEVISION NEWS 


498 lists flybacks A-8249, A-8250, and 
A-8251 with their applications in Du 
Mont models. 

Write the company at Addison and 
Elston Avenues in Chicago or contact 
the local Stancor distributor for copies 
of these publications. 


PYRAMID CATALOGUE 

The Pyramid Electric Co., 1445 Hud- 
son Blvd., North Bergen, N. J. has is- 
sued a new general catalogue, J-8. 

The catalogue provides a complete 
and comprehensive list of all the com- 
pany’s capacitor products normally 
sold through distributors. The cata- 
logue number, list price, capacity, and 
physical specifications are included for 
each component. This 2-color, 24-page 
booklet is available from the com- 
pany’s representatives or from the 
company direct. 


MERIT REPLACEMENTS 

The Merit Coil & Transformer Co., 
4427 N. Clark Street, Chicago 40, IIL., 
is now offering copies of its new re- 
placement guide, #407 

The guide includes about 7000 tele- 
vision models and chassis and lists the 
replacements for transformers, yokes, 
flybacks, and i.f. and r.f. transformers. 

Copies are availiable from the com- 
pany’s distributors 


“VERNISTAT” BROCHURE 

A new 6-page, 2-color brochure de- 
scribing the “Vernistat” is now avail- 
able from the Vernistat Division, The 
Perkin-Elmer Corporation, Norwalk, 
Conn 

The brochure fully explains the con- 
struction and operation of the com- 
ponent, a new type of precision vari- 
eble-ratio transformer. The “Verni- 
stat combines the resolution and line- 
arity associated with multi-turn po- 
tentiometers with low output imped- 
ance characteristics of variable auto- 
transformers. 

HIGH-FIDELITY LINE 

An attractive 4-page, 2-color bro- 
chure describing and illustrating its 
new high-fidelity equipment for the 
home has been issued by Langevin 
Manufacturing Corporation, 37 West 
65th Street, New York 23, N. Y. 

Pictured and described in the new 
publication are the company’s Model 
LH-21 equalizer-preamplifier and the 
Model LH-20 amplifier with mechan- 
ical specifications and performance 
characteristics on each. 

A copy of this booklet 
on request. 


is available 


REPLACEMENT CAPACITORS 

A new, seventh edition of its “TV 
Replacement Capacitor Manual” is now 
being distributed by Sprague Products 
Company, Marshall Street, North 
Adams, Massachusetts. : 

This handy, pocket-sized booklet 
contains up-to-date capacitor replace- 
ment information on 4664 models by 85 
set manufacturers. The 65-page man- 
ual can be carried in the pocket or 
tool kit or it may be hung from a 


January, 1955 


WHILE THEY LAST..... 


G-34A KEYER: New - 516.” 


TG-3A KEVER—(Pictured) Portablie—ii5 of 230 V 
to 60 cycles—an automatic unit fer reproducing abies tage 


practice signals previously recorded in ink on 
use of the self 
practice signals 
oscillator for use with * hand key 
able carrying case, 


Sh 
Last, 


TG-10 KEVYER—Same function as TG-3A, only 
larger—using 2/6N7—2 6L6—2/68/7—1/5U4G Tubes 
and 1/923 Photo Cell. Housed in standard = 
Cabinet, can be removed for 19” rack mtg. 


i” WH «x 20” We i8)” O-—-UBSED, $19. 95 


per tape. By 
oy speaker, the unit wilt de code 
te or provide a keying 
Unit is compact, in port. 
and complete with tubes, phete cell, 
Size: 10 6/16" = 10%” & tS 14/16 


only 


PRACTICE CODE TAPES: 


For use with either TG.34A or TG.10 Keyers—Oode train. 
ing and practice Inked Paper Tapes on 16 MM 400 Ft 
Reels, for Telegraph and radio operation 
SEPARATE TAPES tor Following Lessons 
Tape £6—Code Groups 
Tape @2—Reoceiving 


—— © — in metal ie $1.25 


TESTED 
BLOWERS: 
BLOWER AND 
HEATING ELEMENT 
110 Volt 60 cycle; Blower 100 
CFM: Heating Element can 
be turned on & off separately 


from blower Used to pre- 
heat Transmitter Tubes 


27570, $ 10.95 
* $8.95 


simeue TYPE—100 CFM: 244” Intake; 
outiet. Complete size: 5° x 6”— 2 10939 

# ices 
Each 


Dis, Bach Side Complete size: 8” «x 6 
DUAL TYPE—100 CFM: 4° intake; 2” Dis 
Side. Complete size: 8” x 6°— 
2 C880 $13.95 
COMPACT TYPE—108 ore  Onee, built inside squir- 
“e " tntake Dis Complete 
ras > 
= oe $14.50 


2 2006 
FLANGE TYPE—i40 CFM “ intake; 2% Dis.; 
Com plet 4 size: 7%" Wx 7%" 


O—s! cher: $13.95 


807 
PLANE Lh digas | eeu u ay be 
is. Complete size: 11%" * “ x 
" D— #20068 $21 ‘95 


y so 


DUAL—20 CFM—Min,—24 VDC— #2420 
TRANSFORMERS—115 V. 60 CYCLE PRI.: 


600 VCT 100 MA—46.3 V/S 1S V/3A 4 
650 VCT/S0 MA—6.3 V/2.5 A; 6.3 V/.6 (Rect. 6x5) 1 
350 VCT/40 MA—6.5 V2.4 6.3 V/.6 (Reet. 6x5) 1 
2500 V/.015 A: 2.5 V/175 A: 6.3 V/4HA 5.06 
1800 V/12.6 MA Tapped 2.5 2A. 

1100 V/80 MA.; 7.5 VCT/Z.25A 5.95 
5 Volt CT.25 A; 10,000 V. ins. Open Frame $7.95 
6 Volt CT—35 Amp, Tapped 4.5 V 7 

12 Volt—Twe separate windings—4 Amp each 


6 
v. 
5 


25 V 

@itia 115 Vett Primary, 4.108 
Price $4 95 
250.0.250 VAC—6O MA. 244 V. 1 A. & 63 VLA: 

115 Volt Primary, H 100—Price $3.98 
Current Transformer: Ratio 150 to 5: 25 to 60 eyele 
West. Style 6:60! $x 5 
Choke 12.5 Hy/100 MA 
Choke 12Hy/250 MA., 180 Ohm... 
Choke 15 Hy/165 MA., 125 Ohm 
Choke § Hy/150 MA., 85 OM... 6. cecnene eeecees 


DYNAMOTORS: 
HEAVY DUTY MOBILE DYNAMOTOR: 
OM.42—14 V. input: output 1090 VOC—200 MA. & 
515 V. 215 MA. @ 6 VOC. Approx. half of Volt- 
tw 12. 96—USED: $8.95 
STOCK PRICES 
No yee” NEw 


12 20 
6 or 12 625/325 

wo 160 ’ on 
14 Voc 450 - 295 io 
POWER SUPPLY —24 VOC—3 Amp output; 115 Vert 


60 cycle input. Completely fitered with 0-75 VDC 
Output Meter & 2 Tungar Bulbe—Used, Tested. £125 


CORDS—CABLES—PLUGS: 
CD.-605 w/C-410 Trans. & PL-55 F/HS-390 
CO.604 w/C-410 Trans, & PL-O4.. 
CD-874 w/iB-47 Box & PL-5S5. 
CO-265 w/PL-88 Ea. End eee 
CO.501 BC-654 to PE-103 Dynamotor 
CD.280 15 Ft. Single 78 Shicided—i5 Ft 
CABLE—F /BC-375-191—PL-59-64 or 61 Ea. End 

Each 2 

CABLE—TCS—Ree. to P.8. or Trans. to PS. Each 


WESTON AC AMMETER: 
(Pictured) itn portable leather case, 


with Test Leads, 2%", 0-15 

AC and 0-3 AC Seale $5.95 

DC AMMETER HOYT: itn portable 

metal case, with Test Leads, 4%)", Fan, 

Mirrored Beale 0-15 ADC 

0-3 RE AMMETER 18-128: 2%" Flash ‘ts 
Calibrated F/Non Mag. Panel. PF e “ac! 223 Treas 


NEw 

0-500 MICROAMMETER Me ike 2%" Se 
Plus —3% " Aa, 

TS-291/U VOLTOMMMETER, Ww 


RECORDER, SIGNAL GENERATOR— 
AMPLIFIER, & Voltage REGULATOR 


BEROROER SIGNAL GENERATOR—AMPLIFER, 
VOLTAGE REGULATOR UNIT of BC-96) 
TRAINER Uerd tor tee Radar identification 
when used with BC-412 Scope. Signal Generator gen- 
erates various AC —— forms ecorder was used to 
record difference in scope and generator wave forme as 
wae by operator, 110 Volt cycle operation—with 
anual, Shipping Weight: 270 tha. 59 5 
Complete Unit NEw . 


OR AVAILABLE AS SEPARATE ITEMS 


SIGNAL GENERATOR— 
justed for various wave f 
tien. Volta 


With Tubes and 

Manual 

RECORDER—Complete with 115 V. 60 cyole | 95 
HP Gear Head eter, Veeder Counter, $19. 

Pen, ete. and with Manual 

CONSTANT VOLTAGE REGULATOR— - $42. e 
115 V. 60 eyole, 00 VA, Sola #10726 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 


MP.22 BASE — (iiustrated) tne 
spring action: direction of bracket car 


be raised or lowered $2 95 
. 


BASE—Inewlated type with 
spring and 6 dia. ine 
Requires 2” hole tor mount. $5 95 
ing. Welght: © the . 
MP.46 GBASE-—Itneulated type base 
with heavy e corige Bos + is 
mounting ole e 
it the $6. 95 
MP.37 BASE--insulated type with sy coll spring 
7” die. insulator: re 1%” hete for 
mounting. Weight: aperex. 10 the $8. 95 
AN.75 Telescoping Red—Onty 7%) Ft. 
AN.745 Telescoping Reod—Only 6 Ft io 
AN.190 Gooseneck & Telescoping Red, ” 


MAST SECTIONS FOR ABOVE BASES: 
Tubutar steel, bond coated, painted in 3 Tt. wee 
tions, screw-in type, MS.53 can be used to make any 
length with e 52-51.-50-49 for taper 


then 
Larger Diameter Section: ME.64 

COAXIAL CABLE & CONNECTORS 
CD.1071 CORD— With PL-.250 Plugs each end. 586 ohm 
coax 2 Ft. tong. Prices ¢ tae ir in Lote of 10 
@ we fa 
PL-250—Piug. Ea. End & 12°—RG-54/U-—68 ohm 
80.239 Chassis Conn. 1/P 1-250 (Removed). 3 for ti 
UG.-21/U—Piug os. end & 927°-—RG.11/U-—76 ohm 
UG-22/U—With 4” Coaxial Cable we 
COAKIAL CABLE: Price Per Ft. 100 soo 1000 


RG-8/U 51.5 Ohm (Special) 7 
RG-M 71 Ohme—t46 Ft. Length 


Sétrep Supe, RN © $5.00 Minimum, and 25% 
0 C.0.D. Orders © Prices F.0.8., 


i” > “ 
06 Per Leth 


32 SOUTH MAIN ST 


LIMA, OHIO 


STEP INTO 


BUSINESS 


<# 


Put yourself ahead of the “cut-and-try” 
boys. No guessing whether the antenna 
or receiver is at fault. Save time, money. 


On new installations you KNOW 
which antenna location is best before 
proceeding. A Radion Meter builds 
customer confidence, often pays for 
itself in two months time. 


Beautifully designed, easy to use. All 
TV channels 2 to 83 and FM band. 
Weighs only 16 lbs. with standard 
batteries. Absolute readings in micro- 
volts. Monitoring jack for audio. Size 
11 x 84% x Gin. Ask your distributor 
or write direct for specifications. 


No guesswork 
in your methods. 


THE RADION CORPORATION 


Dept. MW, 1130 W. Wisconsin Ave. 
Chicago 14, Wil. 


Quickly locate cause 
of weak signals. 


hook or nail in the service shop by a 
hole provided in the corner. 

Each manufacturer is listed alpha- 
betically, with Sprague replacement 
capacitors fully described and cross- 
referenced to the original part num- 
ber. Copies are available free from 
the company’s distri>utors or for 10 
cents a copy from the company direct. 


EICO CATALOGUE 

Electronic Instrument Co., Inc., 84 
Withers Street, Brooklyn, New York is 
currently offering copies of its new 
1955 Hico catalogue which lists and 
describes the firm’s 38 kits and 42 
factory-wired instruments. 

This 14-page publication is excep- 
tionally complete in that each instru- 
ment is analyzed as to “features,” 
“specifications,” and “applications.” 
The catalogue is available, without 
charge, upon request direct to the 
company. 


RCP TEST EQUIPMENT 
Radio City Products Company, Inc., 
Easton, Pa. has announced the pub- 


lication of a new multi-color brochure | 
describing and illustrating its com- |X We carry @ Complete line of Hi-FIDELITY 


plete line of test equipment. 

The publication includes testers for 
color television as well as black and 
white, together with many instruments 
for tube testing and servicing all radio 
and TV receivers. It also covers in- 
struments for industrial applications 
in the electronic and related 
tries. 


C-D REPLACEMENTS 

A 20-page cross index of recom- 
mended C-D replacements of “Tiny- 
mike” ceramic capacitors for equiva- 
lent types of four other principal sup- 
pliers has been issued by Cornell-Du- 
bilier Electric Corporation, South 
Plainfield, N. J. 

The booklet lists over 830 types of 
disc, tubular, and high-voltage ceramic 
units and printed circuit units, with 
over 400 corresponding C-D substitu- 
tion catalogue nurnbers. A special sec- 
tion also cross indexes the company’s 
older and newer numbers 

The “C-D Ceramic Cross Index” is 
available without cost upon written re- 
quest to the comr Please specify 
“Index CPX 654.” 


PILOT LIGHT DATA 
Experimenters and builders of elec- 
tronic equipment will be interested in 
the new brochure recently issued by 
Dialight Corp., 60 Stewart Ave., Brook- 
lyn 37, N. Y. 


Entitled “Selection and Application 


of Pilot Lights,” this 8-page booklet 
presents pilot light lamps with respect 
to the various options of sizes, bulb 
shapes, bases and voltages. A chart 
of 15 most frequently used lamps is 
presented on the inside cover. 

Five of the company’s most popular 
pilot light assemblies are discussed in 
detail. A copy of Form L-155 will be 
sent upon written request to Mr. R. 
E. Greene of the company. 
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ere! Giectric, Kenrad, Tung-f -\. Nations! Unvon 
Be Wald, Regal, Automatic and General Motors 


Automatic Custom-Built Radios for Piymeouth, Fora 
‘Chevrolet and many others, siway< in stock 


x and sound equipment. Send us your requests 
We also carry & compicte jine of popular makes of * 
Radic Tubes at SO 10 discount. Aliso many other see- 
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Keplacement 
2 Needling You? 


SERVICE PLAN 


Service men go for Walco’s packaged 


phenograph needle replacement 
plan because it’s so easy to understand 
and put to work. No headaches trying 
to figure out which needle for which 
cartridge—two easy guides figure for 
you. And you don’t have to be a 
salesman to sell replacement—even 
to sell profitable diamond needles 
Walco sells ‘em for you, by proven 
methods learned in our long experience 
as leaders in the replacement needle 
industry—and as originators of the 
modern jewel tip needle 

Get all the information — see how 

much easier it is to sell and service 

with Walcol 


SEND FOR WALCO’S CATALOG 600 


Walto TRADE NAME OF 
. ELECTROVOX CO., INC. 


leoders in Replacement Needles 
60 Franklin Street, East Orange, N. 4. | 
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TV Color Converter 
43) 


(Continued from page 


is shown in 
to add in- 
back- 
ground controls, as well as red, blue, 
and green screen controls, which con- 


the three grids. This 


is also necessary 


on 
Fig. 2. It 
dividual background and master 


trol the transfer characteristics of 
the three guns so that a black-and- 
white picture may be maintained at 
any brightness setting 

Set-up procedures for the matrixing 
and background adjustments are ade- 
quately described in instruction bul- 
letins available with the 3-gun tube 
Caution: before attempting to set up 
the system for a black-and-white pic- 
ture, it is necessary to pull the two 


color demodulators from their sockets 
in order to avoid any confusion until 
experience is gained with the various 


adjustments 

The complications from using the 3- 
gun tube arise the need for reg- 
ulated anode, and dynamic con- 
vergence voltages. A practical way to 


from 


focus 


build these stages is to use the stand- 
ard RCA circuitry, specifically that 
given in the service data for the RCA 
Model CT-100 color receiver. The cir- 
cuits used include (refer to CT-100 
diagram) V the 6SN7GT horizontal 
oscillator, Vie, the 6CD6 horizontal 
output (with modifications); V the 
3A3 high-voltage rectifier Vin, the 
1X2B focus rectifier; V the 6AU4GT 
damper; Vie, the 6BD4 shunt regula- 
tor; and Vi», the 12ZAU7 vertical con- 
vergence amplifier 

Of course, if you utilize RCA cir- 
cuits, you must use the standard R( 
parts, including a tri-color yoke and 
the matching horizontal flyback trens- 
former. Also needed are a compicte 
set of dynamic convergence compo- 
nents, a purity coil, and the shielding 
recommended for the tube. 

If you are building your system 
around the black-and-white Philco 
chassis described in the December ar- 
ticle, you will find that the horizontal 
oscillator has much too long a flyback 
time to drive the RCA transformer! 
properly It is necessary, then, not 
only to change the horizontal output 
stage circuitry, but also, the horizontal 
oscillator circuit should be modified to 
conform with the RCA circuit. The 
sync to the horizontal oscillator can 
still come from the same point in the 
Philco 1001 chassis, however 


‘A horizontal out- 
keying pulse for 
may be taken off 
Terminal “E” 
dynamic 
Terminal “G” is 


When using the R¢ 
put transformer, 


the 


the 
burst amplifier 
and “D 
horizontal 


terminals “C” 
the 
voltage 


con- 


s pplies 


vergence 


rrounded, as in the original RCA cir- 
cui Terminal! “F” is left blank, and 
the rest of the circuitry in the entire 
dynamic convergence and high-voltage 


ections should conform with the RCA 


circuit The 400 volts necessary to 
drive this set-up may be obtained 
quite readily from the black-and-white 
c i ) ne 
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The grid circuit for the horizontal 
output tube (6CD6) is modified in 
order to eliminate the need for a 
minus 30 volts. (Refer to CT-100 dia- 
gram.) The modification consists of 
simply changing the grid return resis- 
tor, 3Rw», from 47,000 ohms to 470,000 
ohms, and grounding the cold end. The 
cathode resistor, %3Rm, should be 
changed from 12 ohms to 100 ohms, 2 
watt, and bypassed with an 8-sfd., 150- 
volt capacitor. The screen grid can 
be supplied from the 250-volt “B+” 
supply in the converter chassis. 

The next requirement wil: be to ob- 
tain the current needed by the purity 
coil. This can be supplied by parallel- 
ing the 20-ohm purity adjustment po- 
tentiometer, 2Riu., with the coil, and 
putting it in series between the out- 
put of the choke and the “B+” in the 
converter chassis. 

The vertical convergence voltage can 
be supplied to the input of the vertical 
convergence amplifier, Vie, without 
making any changes in the vertical 
output circuit that you already have 
in your black-and-white chassis. Again 
referring to the CT-100 diagram, con- 
nect one end of the .47-#fd. capacitor, 
1Cus, to the red wire on the existing 
vertical transformer. The end of the 
l-sfd. capacitor 1Cno (in the vertical 
amplifier shape circuit of the RCA) 


goes to the plate or blue lead of the 
existing vertical output transformer. 
The end of 1Cm, .22-sfd. (also in the 
vertical amplifier shape circuit), goes 
to the cathode of the vertical output 
tube. 

The remainder of the connections 
in the vertical convergence circuits 
should be hooked up exactly as shown 
in the RCA schematic. The green-and- 
yellow leads from the existing vertical 
output transformer should be tied 
directly to the vertical deflection wind- 
ings on the deflection yoke. This elimi- 
nates any need for vertical centering 
circuits. 

Note: terminal 5 of the flyback is 
not used. 

The “B+” 400 volts from the black- 
and-white chassis goes to the fuse, 
3F im, Which feeds the cathode of the 
shunt regulator, 6BD4, the plus end of 
38Cm, 20-ufd. capacitor, and one end 
of the horizontal centering control. 
This gets the “B+” voltage into the 
rather involved circuit. 

Two more things. Once the tube is 
set up for proper black-and-white re- 
ception, the color mixing circuits oper- 
ate exactly the same as for the 3-unit 
projection system described previously. 
Adjustments needed to converge the 
tube are covered in the technical data 
now widely available. —Y- 


DX-ING WITH THE “TINYMITE™ 
é By L. S. HOOVER 


AVE you ever pulled in OTC (9.76 me. ) 

in Leopoldville, Belgian Congo with 
a one-tube receiver measuring 24%” x 
1%” x 1%"? The author has! It is 
six-thousand airline miles between the 
author’s home in Tionesta, Pa. and Leo- 
poldville but OTC was received clearly 
and there is a verification card at hand 
to prove this reception. 

The “Tinymite,” as the author has 
dubbed his brainchild, has also pulled 
in London, Guatemala City, Havana, 
Quito as well as a host of amateur sta- 
tions all over the U.S. and Canada. 

The set is mounted on a Masonite pan- 
el which measures 244" x 15%” and is 
1%” deep. It uses a 106 subminiature 
tube in a superregenerative circuit. The 
spider-web coils were made by measur- 
ing 8 turns of No. 34 B.S. gauge silk- 
covered wire and wound 8 turns on a 
spider-web form made of plastic. The 
plate coil is wound in the opposite direc- 
tion from the antenna coil. Both coils 
are placed close together and separated 
by a spring to control regeneration. 

The Hammarlund APC miniature 100 
uefd. capacitor is mounted on the bot- 
tom of the panel. Another miniature 
three-plate capacitos is shunted around 
this capacitor to control the bandspread. 
A 100 pefd. grid capacitor and a 4 meg- 


| ohm grid leak with a 500 xzefd. capacitor 


connected from plate to ground for re- 
generation completes the circuit. A 3-30 
efd. trimmer is connected in series with 
the antenna lead for close tuning and 
is very critical. 

The set is powered by a 1'4-volt fila- 
ment battery and a 67'%-volt “B” bat- 
tery. Any 1000-ohm headphone may be 
used. 

Anyone with a little mechanical ability 
ean build this receiver. It is simple and 
straightforward. The tube is mounted 


upside down and soldered in with the 
plate and sereen grid leads soldered to- 
gether. The spider-web coils are mounted 
just behind the tube. The set is covered 
by a stainless steel case. Binding posts 
for the batteries extend from the rear of 
the case and are insulated from it. The 
headphone plug-in posts are mounted on 
the lower right hand side of the panel. 


Complete schematic of the “Tinymite” re- 
ceiver which measures 242” x 1%” x 1%”. 


SPIDER-WEB COK LIA? 
OVER -ALL WIDTH 3/4" 


Rr—4 megohm, 2 w. res. 

Cr—3-30 pufd. trimmer cond. 

Ce—15 pufd., 3-plate midget cond. 

Cr—25 pald. variable cond. (Hammarlund 7- 
plate miniature type) 

Cr—100 pufd. mica cond. 

Cr—500 ppufd. mica cond. 

Li, Le—See text 

E-—1000 ohm headphone 

Br—I1', volt “A” battery 

Br—67', volt “B” battery 

Vr—106 tube 
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Servicing Color TV 


(Continued from page 47) 


green light-emitting phosphor dots, the 
red beam should strike only those 
phosphor dots emitting red light, etc. 
Any deviation from this desired action 
will lead to color contamination which 
means the appearance of colors other 
than the desired ones. 

When the color purity coil is not po- 
sitioned properly or the color purity 
control is not correctly set, then it will 
be impossible to obtain a pure white (or 
gray) over the entire screen. If white 
is achieved in one sector, the raster 
will be colored elsewhere. Color changes 
will occur gradually, rather than sharp- 
ly or abruptly. 

To determine whether the color pur- 
ity is acceptable, the following proce- 
dure is recommended. 

1. Turn the contrast control to min- 
imum and the brightness control nearly 
to maximum. 

2. Turn the blue and green screen 
controls completely counterclockwise. 
Turn the red screen control to the ex- 
treme right. This will cut off the cur- 
rents in the blue and green guns and 
operate the red gun at maximum. 

Now examine the screen, which 
should contain a red raster. If the red 
color is uniform over the screen, then 
purity of this color is indicated. It may 
be found that some departure from 
pure red is present near the edges of 
the screen, but if the color variation is 
not too great, the condition may be nor- 
mal for that tube. If in doubt, then it 
might be advisable to go through the 
color purity adjustments as prescribed 
by the manufacturer. 

Once a uniform red field is obtained, 
chances are that uniform green and 
uniform blue fields will also be ob- 
tained. The latter checks are carried 
out by advancing the associated screen 
grid control while the other screen grid 
controls are turned to the left. 

Failure to obtain uniform red, green, 
and blue fields, even after the manu- 
facturer’s instructions are carried out, 
usually signifies that the tube or the 
purity coil is defective. Defects in pic- 
ture tubes stem from electron guns 
that are out of alignment or shadow 
masks that are warped. 

The voltages which are applied to the 
Various electrodes of an electron gun 
will seldom be the cause of poor color 
purity. However, they can lead to a 
raster (or a picture) which is deficient 
in one of the primary colors. The visual 
result is as though we had placed a 
sheet of transparent filter paper over 
the screen, giving everything appear- 
ing on the screen a tinted appearance. 
The gun responsible for the color de- 
ficiency can be isolated by applying the 
principles of color mixing indicated 
earlier. 

Another reason for a colored raster 
is improper d.c. and/or dynamic con- 
vergence of the electron beams. Color 
purity, which we have just discussed, 
serves to force each beam to strike only 
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ENGINEERS, E. E. or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 


HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES’ 
expanding program for pro- 
duction of radar, electronic 
digital computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 
following: 


GD crectmca ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over- 


electronic equipment. Those 
with previous maintenance 
experience on military equip- 
ment preferred, Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 


Fa enoimeens EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step-by-step with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 
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one type of phosphor dot whenever 
these beams strike the screer. Still re- 
quired, however, is some means of 
bringing together all three beams so 
that each passes through the same hole 
in the shadow mask at the same time 
in order that adjacent dots will be acti- 
vated. This action is needed to insure 
that the observer will see a single, re- 
sultant cclor from the action of the 
three beams and not two or three sep- 
arate colors. In the absence of this con- 
verging action, it would be possible for 
the beams to strike phosphor dots at 
sufficiently separated points so that an 
observer would see three individual 
points of colored light. Under these 
conditions, mixing the colors would not 
be possible. 

When the d.c. convergence control is 
properly set, the red, green, and blue 
pin points of light in each trio of dots 
will blend together and produce white 
light on a raster. On the other hand, 
when the d.c. convergence control is 
misadjusted, the individual red, green, 
and blue pin points of light will every- 
where be visible. This effect is perhaps 
best observed with a picture on the 
screen. The nonregistration of the col- 
ors leads to a blurred rainbow effect, 
such as we occasionally find in roto- 
gravure pictures when the various col- 
ors are improperly aligned with each 
other. 

Color impurity and improper dc 
convergence can thus be distinguished 
as follows: when the color purity is 
poor, it is not possible to develop uni- 
form red, green, or blue fields on the 
screen. On the other hand, with poor 
convergence, individual primary color 
fields which are pure can be developed, 
but combination colors cannot. 

In addition to d.c. convergence, there 
is also dynamic convergence. The need 
for this additional voltage stems from 
the fact that neither the shadow mask 
nor the phosphor dot screen are prop- 
erly curved surfaces. That is, as the 
beam sweeps back and forth across the 
face of the tube, it follows an are such 
as shown in Fig. 5. The curvature of 
the screen and the shadow mask de- 
viate sufficiently from this arc so that 


Fig. 5. The three electron beams from the 
three guns of the color tube do not con- 
verge at the edges of the curved tube 
screen because the latter does not con- 
form to the arc made by the focus points. 
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a beam which is properly converged 
over the central area of the screen will 
not be correctly converged at the 
edges of the screen. 

To correct this condition, special 
parabolic-shaped voltages are added in 
series with the d.c. convergence voltage 
and when the system is operating prop- 
erly, the raster (or picture) is as cor- 
rectly converged at the edges as it is in 
the center. It may be that with some 
tubes a slight amount of nonconverg- 
ence is norma! at the sides of the screen 
and here you will see some of the red, 
green, and blue colors. When the dy- 
namic convergence controls are not 
properly adjusted or the associated cir- 
cuits are not functioning properly, then 
the nonconvergence will be marked. 

The distinguishing characteristic of 
dynamic nonconvergence is the appear- 
ance of colors at the edges of an other- 
wise white (or gray) raster. This effect 
is best seen on a raster although it 
may be detected in a picture. 

There is one further difficulty that 
may lead to the appearance of color in 
what should be a black-and-white pic- 
ture. This time the effect is that of a 
picture having a mottled look. The pic- 
ture contains a background of small 
colored dots such as you might obtain 
with colored snow in a picture in place 
of black-and-white snow in mono- 
chrome receivers The colored dots 
have no discernible pattern, leading to 
the conclusion that they are random in 
nature. 

The source of this trouble lies in the 
chrominance section of the receiver. 
Ordinarily, with the reception of black- 
and-white signals, one or more chromi- 
nance amplifiers are held beyond cut- 
off by a negative bias generated in a 
color killer stage. However, should 
something prevent this stage from 
functioning properly, and a killer bias 
is not developed, then signals will be 
able to pass through the chrominance 
section and reach the matrix and be- 
yond this, the three color grids of the 
picture tube. The random appearance 
of the color is due to the fact that the 
3.58-me. color subcarrier oscillator is 
not being synchronized (since no color 
burst voltages are present in mono- 
chrome signals) and consequently there 
is no definite pattern to the phase of 
the signal it generates. Color is a prod- 
uct of the combined interaction of sig- 
nal voltages reaching the color demod- 
ulators and the phase of the 3.58-mc. 
subcarrier. 

Colored snow can also be obtained in 
the absence of any received video sig- 
nals by the noise picked up by the an- 
tenna or generated in the receiver. This 
behavior is normal and need cause no 
concern. 

Editor's Note: Specific servicing in- 
formation on the new large screen 
color TV receivers will appear in this 
magazine as soon as the sets become 
commercially available. Elsewhere in 
this issue will be found Part 1 of the 
complete service article on the new 
Motorola color TV set. The recently 
released RCA 28-tube color TV re- 
ceiwer will be described nect. 

(To be continued) 
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Audio Oscillator 
(Continued from page 73) 


vide adequate isolation, two resonant 
circuits, each tuned with large values 
of capacitance, are interposed )he- 
tween it and the detector. These are 
the plate tank and a tuned filter, 
coupled by a simple link circuit con- 
sisting of a single turn of hookup wire 
about % inch away from the lower 
end of each coil, connected by a 
twisted pair of the same wire. The 
coils are identical except for a tap of 
10 turns from the lower end of L 
The coils consist of 55 turns of No. 
26 enameled wire on % inch forms 


| They are separately shieided. 


The oscillator tank inductance L, is 
simply a standard broadcast oscillator 
coil of the “6SA7” variety for an if 
of 456 ke. 

Preliminary adjustment is 
with a v.t.v.m. at the plate of the 
6BH6. C, is tuned for maximum out- 
put, then C,, followed by C,, which is 
tuned for minimum deflection. Read- 
just C, and C,. Final adjustment is 
made with the oscilloscope. A pattern 
of a few cycles of the audio output at 
a low frequency is obtained, with the 
sweep tied to the line, not the output 
frequency. Vary C, slightly in either 
direction while observing frequency 
change. A half turn of C, should pro- 
duce not more than a very few cycles 
change. If this is not the case, tune 
C; in a higher frequency direction, dis- 
regarding a possible slight drop in 
output, until a very broad condition is 
noted. This is the point sought and it 
is only necessary now to readjust C, 
and C, for maximum output as in- 
dicated by pattern height. The r-.f 
across L, should not exceed about 4.5 
volts r.m.s. after final adjustment 

The crystal is a military surplus 
item, a CR-2B/U, a plated, wire- 
mounted type, which is available very 
cheaply. 


Detector and Audio Amplifier 


Low level or square-law detection, 
with a triode, with applied voltages 
of about .1 volt r.m.s. and approxi- 
mately equal, is the method used here 
and is consistent with the policy of 
limiting high-frequency voltages to 
small amplitudes. A true square-law 
heterodyne detector yields distortion- 
less output. In practice this condition 
can be approximated with adjustment 
of input voltages and bias. Relative 
amplitude of the two input voltages, 
from the standpoint of distortion, is 
unimportant with this method and 
output is proportional to their product 

The large component of oscillator fre- 
quency in the detector plate circuit, 
which constitutes a serious problem 
with high-level, or linear detectors, is 
not present here. The small amplitudes 
involved, and the high oscillator fre- 
quency, greatly simplify the problem of 
keeping r.f. out of the audio amplifier 
The 100 spsfd. capacitor, Cu, plus the 
simple RC filters formed by Ry, and Ru 


made 


in combination with the input capaci- 
tance of V, and V, are found to limit 
r.f. in the output to a satisfactorily 
small amount. 

As might be expected there is some 
attenuation of higher audio frequen- 
cies by the detector plate bypass ca- 
pacitor and filter. Paradoxically, the 
very characteristics of the components 
responsible for the attenuation are 
used to correct this condition and pro- 
vide a characteristic so flat that vari- 
ation in output voltage over the entire 
range can be completely neglected. 
This is acegmplished by providing suf- 
ficient gain to permit a large amount 
of feedback from the 6AQ6 plate to 
its grid. Since the feedback resistor 
R. connects to the detector plate, the 
fed back voltage is subject to sub- 
stantially the same conditions as the 
original, unamplified voltage, before 
reaching the grid. Thus feedback is 
decreased and gain increased with in- 
creasing frequency, very nearly bal- 
ancing the opposing effect 

Although many combinations of tube 
types, including twin triodes, were 
tried experimentally as detector and 
audio voltage amplifier, the combina- 
tion of 6AV6 and 6AQ6 was found 
superior to any other arrangement 
tried. The diode plates of these tubes 
are grounded. The output circuit 
shown is simple and satisfactory for 
most purposes. Output impedance is 
about 500 ohms and output voltage 
has been limited to 4 volts r.m.s. This 
can be very easily increased, but at 
the expense of an increase in percent- 
age harmonic content 

There are important points in the 
physical arrangement of the instru- 
ment, which, if carefully observed, will 
reduce drift due to tube heat almost 
to the vanishing point. The first con- 
sideration must be the removal of un- 
necessary sources of heat, by far the 
worst of which is the power supply. 
This source is entirely eliminated by 
the simple expedient of removing it to 
a separate chassis. Heat generated by 
the remaining tubes can be _ sub- 
stantially reduced by the use of low 
heater current types, which is done 
wherever practical. 

With the remaining heat, the ir- 
reducible minimum, the objective must 
be to prevent its reaching frequency- 
determining elements and to disperse 
it into the outside air as quickly and 
completely as possible. To these ends, 
the insirument is separated into two 
distinct parts, an upper part or com- 
partment containing all tubes, and a 
lower compartment containing all fre- 
quency-determining elements 

In the upper part free circulation of 
air is encouraged by adequate open- 
ings. The back at this part of the 
case has been removed, and wire mesh 
substituted. To retard conduction of 
heat to the chassis, all tube sockets 
except those of the oscillator tubes 
are raised about an inch above it. 
They are mounted by inserting a No 
8 machine screw about an inch long 
into the cylindrical shield in the center 
of the socket where it is secured by 
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TV Deflection Circuits 


(Continued from page 63) 


far beyond cut-off. The discharge tube 
therefore conducts only during the pos- 
itive pulses to discharge the saw-tooth 
condenser, Cys». The frequency of the 
saw-tooth cycles is exactly the same as 
that of the original sine-wave oscilla- 
tions. 

The first simplification of the sine- 
wave triggered circuit was the substi- 
tution of a triode for the 6K6GT. G-H# 
and Zenith have used such a simplifi- 
cation in many of their models. For 
example, the horizontal oscillator and 
discharge circuit of the Zenith Chassis 
19L26 is shown in Fig. 5. In order to 
obtain the required distorted wave- 
form in the output of the sine-wave 
oscillator, the output is taken, not 
from the plate circuit, but from a re- 
sistor through which the plate current | 
flows. In this circuit, that resistor is | 


Fig. 5. Zenith horizontal oncillator 
circuit showing simplification of cir- 
cultry over that used in the RCA 630. 


R» in the cathode circuit. C» and R, 
comprise a high-pass filter to differen- 
tiate the pulse. 

A still simpler circuit has been used 
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in several G-# models. Fig. 6 shows 
the schematic of the circuit used in the | 
Mode! 21T5S. Vi» is a combination sine- | 
wave oscillator and saw-tooth genera- 
tor. Generation of both waveforms by 
the same tube is accomplished by hav- 
ing two circuits in series between the 
cathode and plate of the tube. The sine 
wave appears across the tank circuit, 
Liws-Com, and the lower part of the tank 


Fig. 6. Horizontal oscillator used in 
G-E mode! 21TS and other TV receivers. 
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coil is in the cathode-plate circuit 
Also in the cathode-plate circuit is the 
resistance of R.. and part of R», and 
the capacitance of Cu.. A voltage pulse 
appears across the resistors and a saw- 
tooth across the condenser. R,, and 
the remaining part of Ra. form the 
charging resistance for the saw-tooth 
condenser. Moving the tap on Ras to- 
ward “B+” decreases the charging re- 
sistance, thus increasing the amplitude 
of the saw-tooth, and increases 
the peaking resistance, thus increasing 
the amplitude of the negative pulse in 
the output of the oscillator 0 


also 


A B.F.O. AT NO COST 
By ARTHUR TRAUFFER 


BEAT-FREQUENCY oscillator 

(b.f.0.) is necessary for easy copy- 
ing of c.w. telegraph signals on super- 
heterodynes which do not use regenera- 
tive detectors. In short, a b.f.o. is sim- 
ply a low-power local oscillator which 
beats with an incoming c.w. signal, thus 
converting the c.w. “hiss” into a loud 
“whistle” which is much easier to hear. 

A b.f.0. is standard equipment in all 
communications receivers, but unfortu- 
nately it is not included in the combina- 
tion short-wave and standard broadcast 
receivers made for the general public. 
Many code students and _ potential 
“hams” use the short-wave bands of 
their home receivers for learning to 
copy code, but the lack of a b.f.o. makes 
copying of weak c.w. difficult through 
the background noise. 

This writer was pleased to discover 
that he could add a “b.f.o.” to his living 
room “all-wave” radio by simply plac- 
ing a small a.c.-d.c. superhet nearby. 
The small table radio’s oscillator radi- 
ates several harmonics which can be 
picked up by the short-wave receiver 
and made to beat with the incoming c.w. 
signals. Simply tune in a c.w. signal 
with the short-wave receiver, then turn 
on the small a.c.-d.c. superhet and adjust 
its tuning knob until one of its har- 
monics strikes the c.w. signal. Uf the ef- 
fect is too strong, place the small set 
farther away from the short-wave set. 
The tone of the beat-note can be varied 
by a slight adjustment of the small 
radio’s tuning knob. Try this trick, 
you will be pleased with the results. 
Now, any short-wave radio can have a 


b.f.o. WD 


Use a small a.c.-d.c. receiver in conjunc- 
tion with your s.w. receiver to provide a 
b.L.0. for c.w. work at no cost for gear. 
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you buy $199 worth 6AB4 
of tubes or more 6AF4 
within 60 days at 6AG5 
Teltron. 6AH4GT 
May be bought 6AK5 
outright from 6AL5 


. LOWEST PRICES EVER! 


Teltron for $34.95 6A05 
$7.20 list value Bonus Box of 


6AR5 
FREE three 6SN7 tubes and 25 as 


sorted resistors with each order of $25 of more 


SAME DAY SERVICE 
48 Hour Postal Delivery To West Coast 
TERMS: Save ali freight and postage charges. All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U.B.A 
25% deposit required on ©.0.0.'s. Minimum order 
$10.00. Open asecounts te rated firme only 
Send for Free complete tube listing and 
monthly specials! Get on our mailing list. 


erder accompany- 
ing this ad 


. unconditionally guaranteed for one year! 


Type Price Type Price 
6AT6 37 | GISGT 
6AUSGT.. .60 | 6K6GT 
6AU6 43 6L6 
6AVS5GT.. .60 | 607 
6AV6 37 6S4 
6AX4GT 6S8GT 
6AX5GT 6SA7GT 
6SKIGT 
+ 6SL7GT 
6BC5 6SN7 


6SQ7GT 
6BE6 6T8 


6BF5 

6BF6 i 
6BG6G.. 1.18 
6BK5 

6B)6 25766T 
6BH6 35A5 
6BK7 ' } . 35B5 
6BL7GT 35C5 
6BN6 
6BQ6GT 
6BQ7 
6BY5G 
6B27 
6C4 
6C6B 5 
6CU6 TYPE 80 

6F6 117L7GT.1.20 
6F5GT : 11723 33 
6H6 y 117Z6GT. .65 


-— SPECIALS'—till FEB. Ist— 


56 6W4GT .. .37 
42 W2AT7.... 55 
12SA7. 
12SK7 ..... 
12897 
25896GT . 
50L6GT 


Type Price 
12AL5 48 
12BA6 
12BA7 

12BE6 

12BH7 
12BY7 

12B27 
12SL7GT 
12SN7GT 
19BG6G. 1.48 
12SN7GT. .56 
19B8G6G. 1.48 
1978 71 
25CU6 .. 1.09 
25L6GT 

2525 


6SN7GT .. 


TELTRON ELECTRIC COMPANY 


428 Horrison Ave 


Dept. 


Heorrison 


Phone HUmboldt 4-9848° 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST! MANY ADDITIONS! 


Send stamped, self addressed envelope for 
Lint c Add 266 ter chart explaining AN 
nomenciature 


R. E. 
GOODHEART 


BOX 1220 


BEVERLY HILLS, CAL. 


NEW! FREE CATALOGUE! 


For bargains in surplus that can't be beat 


Get Your Free Copy Today! 
MONTHLY SPECIAL: LM FREQUENCY 
METER With 1.000 « crysta 
Less book. Good condition. Only 


$22.50 


J.J. GLASS ELECTRONICS CO. 


1615 S. Main St Los Angeles 15, Calif 


CORONA RADIO KITS 


i EASY TO BUILD © EDUCATIONAL 
EXCELLENT RECEPTION 


Broadcast 
Superhet 
Kit 


1a” 


Rooney S608 Lote 


Singte Bent 4 superhet weult 
e « “ 

ennary a rts, punched chae 

it- in 


b 
» bie Ainieo | y y ord i 


‘ eomerot eae ~ wer cules my orn 
Simple step-by-step Inetruetions tn 


Piexe G12K% 2 end ACO Soper Kit. wet $20.76 
GC ote master 45% 5S -Beod Super Kit net $24.76 
All wits supe end eo! 

clude 26% p ne web My oe Pm me 


Piesee i 
Cert, wa 


‘INVERTORY SALE! 


8 cornett-Dubitier, 70 tarp, 220 vac (60 voc) B 
Condenser 


Barend Now 115 oo. : 
59¢.. 


3 tor $1.4 


100,000 Oum, 100 Watt Wire 
E wound Adjustabic Stider Resistor. 


Brand Mew 


' 
§ Off CONDENSER SPECIALS 
+ 


’ +4 4 sono Vin P é 1as6 
1900 Vie : 226 
so 


033 t4 4 2900 Vin 


MINIATURE METER 


' 
| 0-600 Microamps, Ya” scale, Bakelite 

case Kn segurate ny meter’ iaea! for 75 
+t Rane aa Bridues, ete ig ((* A. 
| 


a. cher 


t 

=0 
Ceramic tne. ' 

. 

! 

1 
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| AMERTRAN PLATE TRANSFORMER i) 


Ory i mt 120-0-1120 Veite @ eso §j 
HF herrbeb er AE f 
| EIMAC VACUUM CONDENSERS 


32,000 voc 
12 MMP CVO 12-99) 
~ MMF IVE B0-G2). 


1 MOBILE DYNAMOTOR 


r 
' 

r 

1 

6 Volt OC input. 426 Volts @ 375 ma Ouput. | 
$2 i 

r 

r 

r 


Made by Eivor and 


i Pioneer 
' PANEL METERS 
Gov't sun ’ ‘ . 
| Wasvean svecvate, srmscen, ave. 
bes ome ” oer 2.98 2” METERS i 
1° 2 me be IR +4 0-500 Microamps . 96.95 
oi ma ¥ 2.98 0-50 mili. | 
3° meters 
§ 0-200 Microamps 95 0-80 mili, .. a00f 
‘ 2 b00 fe icvoamen tes 0-150 Volts AC.... 4.96 
‘ . = 
OSH amuse’. ::: $83 |ose vw oc.,... coed 
! an | 
' THE GREATEST METER BUY EVER! |8 
| READ THIS: Westinghouse GS” Meter, Standard | 
Type NAGS Hound Hakelite Case o2 amps 
| 9 : Baehs jo = can be easily converted to y 
4 OUR PRICE ONLY ea . | 
| 1 
OIL CONDENSERS 
' 4 “ro voc $ 95) 4 “FO voc $3.9 | 
§°¢ ure 0. 1.50| 6 MFO v itn 
v os, 2 “FO v eo 
Be Se es 
6 ro ov aas| 3 meee Vv rei i 
Oo mre v 298 | 3 MPO_000vVOC 24:98 @ 
10 “FD. 3.78 | 00028 MEO—a5KV 8-50 
i 3 MFO. v 2.05' 5 MFO ac ——f 
' 6. E. RELAY CONTROL | 
e (Ideat for Mode! Controts, Ete.) i 


t Contains « sigma midget 8,000 ohm, relay (trine 

at lees than 2 MA), high impedance choke, -t 

t metal «trip, seen pilet and many useful > 
The sensitive relay stone is worth much more 0 


tow price of $ { 25 ach 10 tor $9.90 | 
a: ! 


PLATE TRANSFORMER 


than the total 


+ t nY Linear Standard Grade, Primary 115 V. 60 

| le. Secondary 2400-0-2400 Volta @ 760 @ 
BRAND NEW, 

+h CASE avcesomes¢auele 38.50) 

. MOBILE RELAY , 


6 YRC Coll SPST. 50 amp contact for Dynameotor a] 
starting my Hy gare contacts for silencing 
B receis ST normally closed. Made “ B89¢ ’ 
' Biruthere yl ‘Specially priced at . ea. 


' 
v v. paw 
Sasorted 3, 10, 20, 30, 100 watt... ku STOO § 


' READ 'N' SAVE BARGAINS =e 


i 6 Henry 80 me chokes . oe see 05 
Y Heinemann okt trkr, 5.5 amp, 110 Oe bak Wnt’ 28 
Ver. ceramic trimmer 7 to 45 mmf . oe 26 
G Erie 500 mmt ceramicons 10 fer 50 
15V AC relay SPT 15 Amp contacts. . soe 8.96 
§ are AC relay SPST 15 Amp contacts 1.75 
Ol mmf, 1000 VIC Micas Stor 6 
Y 0004 2500 VDC Micas Stor 06 
04 600 V Mica Stor os 
: 100,000 ohm, 100 Watt restet ‘ — 
950 ohm 100 W. non tnd, rewletor. .. 6. cee nns se 


—-—— — — mm onl 


om Order $3. 00.28% with Order—F.0.8. New Vert, 


PEAK ELECTRONICS CO. ' 


| 66 West Broadway, New York 7, N. Y. | 
| Phone WOrth 2-5439 | 
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International Short-Wave 
(Continued from page 80) 


Guatemala —TGNA, 9.668, noted 
with English 2200-2345 closedown. 
(Herrmann, N. H., others) And paral- 
lel over TGNC, 11.850. (Young, N. Y.) 
TGWB seems to have settled down 
on 6.196A, noted around 2030. TGNA, 
5.9525, noted on a Friday at 1900 with 
Spanish-English lesson. (Niblack, Ind.) 
TGWA, listed 9.760, now seems high as 


9.765. (Cox, Dela., others) 
Haiti—Radio Commerce sent a pho- 
to-QSL card which shows views of 
modern studios. (Joel Levy, N. Y.) 
Good level over 4VC, 9.485, around 
0800. (Hicks, Ga.) 4VEH, 9.656A, 
strong in English around 0830-0930. 


(Thurber, N. Y.) 

Honduras — HROW, 6.025A, Tegu- 
cigalpa, noted 1858 with musical pro- 
gram in Spanish; bad QRM. (Cox, 
Dela.) HRTL, 6.035, Radio Tela, ob- 
served at fine level 2245 with Latin- 
American music. (Niblack, Ind.) 

Hong Kong—ZBW3, Victoria, noted 
0600 with BBC news relay. (Cox, Dela.; 
Sutton, Ohio) 

Hungary—Radio Budapest, 11.910A, 
paralle] 9.833, noted in English when 
tuned 1520. (Cox, Dela.) Revised 
schedule includes English for North 
America 1930-2000, 2300-2330 on 6.248, 
7.220, 9.833. (Radio Sweden, others) 

India—-WFH lists latest schedule 
for the External Services of All India 
Radio as General Service (for Indians 
Overseas) to East and Southeast Asia 
1930-2000, 9.755, 11.950 (English 1930- 


1940); 2030-2145, 11.870, 15.160 (re- 
corded Indian music); 0500-0645, 
17.840, 21.700 (0500 Hindi, 0545 Ta- 


mil) To East and Central Africa, Mau- 
ritius 2300-0010, 11.790, 15.130 (Eng- 
‘ish 2310-2320, Hindi 2320); 1000-1030, 
15.150, 17.840 (Hindi), 1045-1055 (Bng- 
lish), and 1130-1215, 11.620, 15.150 
(Gujarati). To West Indies 1830-1930, 
6.190, 7.165, 9.755, 11.950 (composite 
program in Hindi and English). In the 
Eastern Service to South and South- 
east Asia in English 0830-0945, now 
uses 11.620, 15.150. Has Bnglish for 
Europe in Western Service 0230-0330, 
15.255, 17.740. 

Indo - China -— Radio France - Asie, 
9.755A, Saigon, noted at fair level in 
language and music 0425. tune-in. 
(Cox, Dela.) This outlet appears now 
to carry English around 0900-1100; has 
French-English lesson, at least some 
days, at 1045; 6.115 still has news in 
French 1015, signs off 1030. (Balbi, 
Calif.) Announces news for 0830. 
(Morgan, Calif.) Former Voice of Viet- 
nam, Saigon, 9.625, now announces as 
The Voice of Free Vietnam, noted in 
Japan with news, commentaries, music 
from 0830. (JSWC) Radio Hue, 7.205, 
noted in Japan 0825-0852 sign-off with 


| musical program in French. (JSWC) 


lraq—- Radio Baghdad,  11.705A, 
tuned 1359; at 1400 clock chimes 
struck 10 p.m., gave all “Ici Radio 
Baghdad,” and “Huna Baghdad,” then 


| had news in Arabic 1402-1415; English 


1415-1500 sign-off; news 1430-1440. 
(Sutton, Ohio) Noted 0030 with Arabic 
news and music. (Sanderson, Austra- 
lia) English 1415-1500 closedown noted 


over the 3.295A outlet. (Pearce, Eng- 
land) 
Israel—Tel Aviv, 9.008, noted in 


English 1615-1700 or later; still asks 
for reception reports to Box 754, Je- 
rusalem, Israel. (Chamberlayne, Va.; 
Arthurs, Pa.; Hicks, Ga.; Guilbert, 
Germany, others) 

Italy—RAI, 6.260, Palermo, noted 
in Italian 1540, weak to fair. Milan, 
6.240, fair level with music and an- 
nouncements in Italian around 1700, 
parallel 9.420. (Cox, Dela.) Rome, 
15.400, noted in Arabic closing 1430. 
(Niblack, Ind.) Heard on 9.63 and 
6.010 at 0420-0440 with English for 
Africa. (Guilbert, Germany) Heard 
opening to North Americe on 9.575A, 
fair to good level in Ill.; according to 
announcement, 6.010 should parallel 
now. (Foster) English for Australia, 
Pacific 0400-0435 noted on 7.180 in 


addition to announced 11.90, 15.32. 
(Pearce, England) 
Ivory Coast—Radio Abidjan, 4.945, 


noted when tuned 1545 to 1628 when 
closed with “La Marseillaise,” excel- 
lent signal, no QRM; also heard open- 
ing 0215 with 6-note musical interval 
signal, then “La Marseillaise,” then 
had musical program, all in French, 
fair to good level in N. J. (Cox) 


Jamaica Radio Jamaica, 3.360, 
noted to 2351 sign-off. (Machajewski, 
N. Y.) 

Japan—-Radio Japan, 9.695, noted 


around 0400. (Mast, N. Y.) 

JK021, 6.005, opens daily 1500 and 
relays First Network of NHK; JKG21, 
6.175, noted 2100 with relay of NHK- 
Il: JKM21, 6.190, heard closing 0300. 
(JSWC) 

Kenya Colony—Nairobi, 3.315, 2.5 
kw., operates 1330-1500 with same pro- 
gram as on 4.885. (Collett, N. Z.) 
JSWC says Forces Broadcasting Serv- 
ice, 7.265, Nairobi, has been heard 


1039-1130, with world news 1045. 

Kuwait—-Al Kuwait, 5.000, is heard 
in Japan with Arabic 1300-1600. 
(JSWC) 


Leeward Islands—Radio Montserrat 
broadcasts in English on 3.255, 0.075 
kw., Sunday 1500-1530, Wednesday 
1315-1330, 1400-1430. (WRH) 

Libya—-British Forces Broadcasting 
Station, Benghazi, is audible on 7.220 to 
1115 closedown; reopens 1130 on 3.305 
and closes there 1600; both outlets are 
still experimental. (La Radio Mon- 
diale, France) Latter channel heard 
well in Britain; relays BBC news 1300. 
(Pearce) 

Luxembourg — Radio Luxembourg, 
6.090, noted at good strength 0325 with 
popular music, announcements’ in 
French. (Cox, Dela.) 

Madagascar——-Radio Tananarive, 
9.515, noted from 2230 sign-on (in 
French) to 2350 fade-out; the 9.693 
outlet noted at weak level 2240 with 
native (Malgache) session. (Cox, 
Dela.) The 7.375 outlet is heard in 
Japan 0700-0900; carries Malgache but 
also identifies in French. (JSWC) 


RADIO & TELEVISION NEWS 


Malaya—-BFEBS, 11.820, Singapore, ton, noted with music to 2300, good Norway—-LLM, 15.175, Oslo, noted 
is heard on Okinawa at good strength level in Idaho. (McDaniel) ZL7, 6.080, Sunday 1200-1220A with “Norway This 
0800 with BBC news relay from Lon- heard at good strength 0230. (Cox, Week” (English), good level in N. Y 
don. (Bates) Heard on 9.690 at 0520 #£=Dela.) Is good signal in British Colom- (Joel Levy) Winter frequencies to 
tune-in with music, news 0530. (Sut- bia from around 0100 to O545A close- North America are €.130, 7.210, 9.610, 
ton, Ohio) Is using new channel of down. (Adam) 1578 ke., beamed to East coast 2000- 
15.310 in English 0915-1135 (Sunday Nicaragua—-YNWW, 5.942A, is fair 2100 and to West coast 2300-2400; on 
to 1150, Saturday to 1220); is again with Spanish music around 1850: con- Sunday at end of each of these trans 
using 15.300 in Burmese 0915-0930. siderable CWQRM. (Cox, Dela.) missions has “Norway This Week” 
(JSWC) Radio Malaya, 4.820, Singa- Nigeria—Radio Nigeria, 4.800, La- (English) for approximately 20 min- 
pore, noted in Tokyo 0900. (JSWC) gos, noted 1600; news 1630-1640, closes utes. (Halvorsen, Norway) 

Mexico—-XESC, 15.205, Mexico City, 1700A with “God Save the Queen.” Pakistan—Karachi noted in Home 
all-Spanish program, very good around (Cox, Dela.) North Regional transmit- Service with news 0945-1000 on 6.235, 
1900 with popular music and singing ter on 3.326 is good level at 1335 with 9.484, (Morgan, Calif.) Is audible some 
commercials; sends nice verification African music. (Pearce, England) days on 11.723 at 2100 with news 
card picturing Mexican landmarks; re- North Borneo—Radio Sabah, Jessel- (Balbi, Morgan, Calif.) Heard on 
ports requested. XEBR, 11.820, Her- ton, is scheduled on 7.237, 250 watts, 17.750 with news in progress O805 
mosillo, Sonora, also QSL’s promptly 2250-2400 Sunday, Tuesday, Thursday, (Ferguson, N. C.) 

(Kahan, Calif.) English; 2300-2345 Monday, Wednes- Panama—HP5J, 9.607, Panama City, 

Mozambique—-CR7BU, 4.930A, Lou- day (2300-2320 Mandarin, 2320-2330 fair with popular music, Spanish an- 
renco Marques, noted at good level Hakka, 2330-2345 Malay): 2300-0015 nouncements 2005; slight QRM from 
1645 with popular music to sign-off Saturday (2300-2345 same as Monday, Radio Norway. HO050, 5.995, Panama 
1700. (Cox, Dela.) The regional sta- Wednesday; 2345-0015 alternating with City, noted at fair levei, slight hetero- 
tion of Radio Clube de Mocambique at Malay and Mandarin). A new 5-755 kw dyne, 1750 with Spanish music and 
Nampula operates on 1213 kce., 0.3. transmitter will be installed in March language; HORT, 6.060A, Panama 
kw., 0500-0600, 1130-1330; on 6.152, or April with tests scheduled to begin City, noted 1930 when identified as 
1 kw., 0500-0600; on 3.535 in winter, around June or July; frequencies al- Radio Balboa, then had music. (Cox, 
on 4930 in summer, at 1130-1330. located besides present one include Dela.) 

(WRH) Emissora de Aero Clube de 5.980, 6.090, 7.180. 7.240, 9.660. 9.740 Paraguay Radio Telco, ZPAS3, 
Beira, Caixa Postal 3, Beira, is on the Northern Rhodesia—-ZQP, Lusaka, 11.852A, Asuncion, noted at good level 
air over CR7IC, 3.567, 0.45 kw., and is scheduled weekdays 3.346, 1100- 1810-1830 with all-Spanish program; 
CRT7IB, 7.255, 0.35 kw., 0430-0630, 1400; 4.826, 0500-1400, and 7.220, 0500- this one is logged rarely. (Niblack, 
1100-1500; news in Portuguese 0500, 1050; Sunday, 3.364, 1100-1405; 4.826, Ind.) 

1235. (WRH) 0330-1405, and 7.220, 0330-1050. ( Hard- Philippines DZH7, 9.730, Manila, 

New Caledonia—Radio Noumea, _ wick, N. Z.) has been logged 0710 with religious 
3.375, noted 0445 with French news, North Korea Pyongyang noted program in progress; Hnglish (Cox, 
music. (Sanderson, Australia) parallel over 2.850, 6.250, 4.400 at 0730- Dela.) According to schedule received, 

New Zealand—ZL3, 11.780, Welling- 0800. (JSWC) has news 0200, 0400, 0800, 1800, 2200, 


@ a) Hee SUPREME 1955 TV Manual 


AMAZING BARGAIN COVERS ALL POPULAR SETS 


The new 1988 TV manual is the Supreme TV manuals have all needed 
scoop of the year. Covers all im- service material on every popular TV set 
portant sets of every make in one of every important manufacturer. Here is 
giant volume. Your price for this helpful, practical, factory-prepared data 


mammoth manual is only $3. This 


that will really make TV servicing and 
adjustment easy for you. Benefit and 
save with these amazing values in service 
manuals. These giant TV manuals have 
complete circuits, alignment facts, test 
patterns, response curves, service hints, | \')))"" gioreme 1 
find each fault and make the repair. all recommended changes, voltage charts, | manuals. bre 
More pages, more diagrams, more waveforms, and many double-page dia- | «rr! ©» br 
serv'ce data per dollar of cost. Get ~~ =~ — is your TV eervies . 
important ne b or les Get SUPREME. material to help you ado more expert wor 
Covers off | BOGS Co the tet See Deen. Ee quicker; and priced at only $3 and $2 per 
TELEVISION SERVICING COURSE manual covering a full year of material sole yeat of aervies me 
Let this new course help you in TV servicing Be ready to repair any model by having | \rri#!. New Television Serv. 
Amazing bargain, complete, only $3, full price for in your shop all nine TV volumes listed teing Cource_s 1 sl id yo 


mn learning - 
lessons. Giant In size, mammoth im scope, | in coupon below. Or try the new 1955 TV | imy Supreme Manuals on! 
, pleture faulte titeutts, adjustments, | Manual to see what an amazing bargain ea toad 
UHF, alignment facts, hints $ you get for only $3. Send trial coupon 

yroblems, trouble-shooting, test 


picture analgan Bpecal, omy NO-RISK TRIAL ORDER COUPON 
RADIO DIAGRAMS | SUPREME PUBLICATIONS, 1760 Balsam, Wighlond Pork, 1 


Here ls your best complete sour of all 
j needed K ane dingrems and service data Radio Diagram Manuals | Rush today TV manuals checked helow and 
; (overs ever ing mm moet recer eve 
Mest Otten Newdes © pre-war old-timers; home radios, saute Most - Often. Needed Keries 4! Radio manuals at left. Satisfaction guaranteed 


‘ n changer and port i Ree full de : " 

54 \e ens es, Still sold at } 1954 Radio Daneel, 2. 56 jo Wen SESS Velevisten Manual, OS SSe0 vv, oe 

195 : ice $2 for most vol £) 1983 Diagrams 1953 TV Manual, $3 | UNF Manual, $1.50 

imes er ado cont el e . 

DIO ed wc yf -- ©) 1952 Radio EACH C) 1962 Television Manual, $3. © 1961 Tv, 3 
RA rts lists, voltage values, trimmers, dial Lise) DIAGrams © £9 59! () 1950 Television Manual, $3 © 1949 Tv, $3 

Me ¢ tring . elpful service hints All ) 1950 Manual | um 2 
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i” age Ree coupon at right for « sien Ser omplete a $3 
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super-value defies all competition 
Other volumes at only $3 and $2 
each Each manual has a whole 
year of service material. Includes 
all data needed for quicker TV serv 
icing. Practically tells you how to 


| acl.sing 6 Bend postpaid 


Sup reiie OY M.S WIS :( 4921 © Send €.0.D. t om vastesing 6 feposit 


1939 $ EACH | Non 1 
Sold by All Leading Parts Jobbers 1926-1998 Manual, $2.80! 
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AARON ELECTRONIC SALES 
3830 Chene Street Detroit 7, Michigan 
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— VIBRAPACS — 


6 VOLT NAVY VIBRAPACG 250V eee Fused 
Filtered & with control relay w $5. 04 
Kit of basle components to build a pe, less 
chassis, with diagram NEW $6.95 
6 VOLT Willard 20 Am bra. 

NEW $2.95 

DRILLICK ELECTRONIC SALES CO. 

6270 W. Piee Blvd. Los Angetes 19, Calif 
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“SWOOPER” GEIGER COUNTER 


Supersensitive! Only I's lbs! Fits pocket — 
uses floshlight battery Find @ fortune in ura- 
nium. Order Now! Send $5.00, bolence 
C.0.0. MONEY BACK GUARANTEE. FREE 
CATALOG — scintillator end lorger vranium 
ond metal detectors, DEALERS WANTED 


PRECISION RADIATION INSTRUMENTS 
2235 RT S. La Brea, Los Angeles 16, Calif. 
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COMPLETE 
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2400 Monday, Thursday, Saturday on 
DZH7, 9.730, DZH8, 11.855, DZH9, 
15.300, and DZ16, 17.805. (Bulmur, 


Manitoba) Recently announced in ( Eng- 
lish) Mailbag session ending 1000 that 
does not confirm listeners’ reports un- 
less preferably a full half-hour of pro- 
gram material is given in_ report. 
(Mor,an, Calif.) DYH2, 6.140, heard 
0500 with news. (Sanderson, Austra- 
lia) DZH4, 6.000, Manila, noted with 
popular music 0515, good level in N. Z. 
(Hardwick) 

Poland-—Radio Warsaw, 
ending English session 0100 
Calif.) 

Portugal—Lisbon, 6.374, good level 
with music in Portuguese 1755. CSB52, 
6.154, Lisbon, noted et good level 1745 
with identified in Portuguese, then had 


6.025, notwd 
(Morgan, 


music. (Cox, Dela.) CSB51, Radio 
Clube Portugues, Parede, is well re- 
ceived in France on its new channel of 
6.080, heard around 1600. (La Radio 
Mondiale, France) 

Roumania—Radio Bucharest, 9.570, 


excellent in English when tuned 1440 
(Cox, Dela.) And 1730-1800. (Pearce, 
England) Noted over 9.252A at 1720 
at fair level in language. (Cox, Dela.) 

Sao Tome Radio Clube de Sao 
Tome, 4.807, is heard in Japan around 
1530-1605 in Portuguese, when closes 
with “A Portuguesa.” (JSWC) 

Saudi-Arabia Djeddah, 7.100A, is 
heard in Japan around 1115-1200; at 
1122 has interval signal by native flute 
and march. (JSWC) 

South Africa—Johannesburg, 4.897A, 
fair to good level 0000 with news in 
Afrikaans. (Cox, Dela.) The English 
commercial service from Johannes- 
burg, 4.945, noted with interval just 
prior to 2300 sign-on; rather poor 
level; followed with program of popu- 
lar recordings and commercials by 
announcer; often has bad QRM. (Ni- 
black, Ind.) 

South Korea—“Voice 
Nations Command,” 4.780, 2.5 kw., Pu- 
san, operates around 0600-1700; head- 
quarters are in Tokyo. (Ruvdio Austra- 
lia) HLKA, 7.935, Seoul, has improved 
signal 0530-0600. (Balbi, Calif.; San- 
derson, Australia) Armed Forces Ko- 


of the United 


rea Network, 6.8395A, is heard in Ja- 
pan around O700 at strong level. 
(JSWC) 

Spain V.adrid, 9.363AV, is good 


level with English for Europe 1515-1545. 
(Joel Levy, N. Y.) Radio Mediterraneo, 
6.994A, Valencia, good strength 1535 
with native music; Valladolid, 7.006, 
fair to good 1535 with Spanish music; 
Radio Falange de Leon, 6.334, weak to 
fair 1650. (Cox, Dela.) 

Spanish Guinea Nattugglan, 
Sweden, says Bmisora de Radiodifu- 
sion Santa Isabel, 7.200, Fernando Peo, 
is heard 1420-1500 sign-off; English at 
1430 

Sweden 
Stockholm, 
English for 
0700-0715, then 
Levy) Noted at 


Radio Sweden, 11.705, 
is good level in N. Y. with 
Eastern North America 
has Swedish. (Joel 
good strength with 
news 0000, Swedish 0015, on 9.535. 
(Bulmur, Manitoba; Winch, Calif.) 
Good on this channel with news 1100. 


Switzerland HER6, 15.30 Berne, 
noted to Middle East 1230, good signal 
(Joel Levy, N. Y.) Heard on 6.165, 
9.665, 7.210 at 2215. (Waltz, Washing- 


ton State) Good on 9.665 at 1350 with 
home news. (Hicks, Ga.) United Na- 
tions Radio heard over HBQ, 6.657A, 
with English weekdays 1330. (Guilbert, 
Gerinany ) 

Syria Damascus, 9.555, 
English 1630-1730 closedown 
England) 

Tahiti 


still has 
(Pearce, 


Radio Tahiti is 
2300-2400 on 6.135, 7.025; 1700-1715 
on 7.025, 7.125 in Tahitian; 0000-0200, 
1717-1800 on 7.025, 7.125 in French. 
(Austrian DX-Club) 
Tanganyika—Radio Davy-es-Salaam, 
5.050, is heard in Sweden in Swahili at 
1000-1100; has CWQRM, other inter- 
ference. (Nattugglan) 
Trinidad — VP4RD, 3.275, 
Spain, noted with popular music 
considerable QRM, possibly 
ZYR31, Baura, Brazil. (Cox, 
Heard on 6.085 at 0500 with 
greetings, fair level in Calif 
Turkey—TAV, 17.825, noted 0850 
with dance music. (Pearce, England) 
TAT, 9.515, has improved signals on 
West Coast in English for North 
America 1815-1900. (Himber, Calif.) 
English for Europe 1600-1645 is now 
over TAS, 7.285, AP, 9.465. (Churchill 
Va.; Arthurs, Pa.) TAZ, 6.600A, Radio 
Izmir, is heard in Britain 1400-1530 
(ISWC) 
USI (Indonesia) 


scheduled 


Port-of- 
1835, 
from 
Dela.) 

birthday 
(Balbi) 


YDF2, 11.785, Dja- 
karta, noted at weak level 1400 with 
news for Europe; some QSB. (Cox 
Dela.) YDF6, 9.710, noted at good level 
when ending English session 1030. (Mc- 
Daniel, Idaho) Heard in English 0630- 
0700. (Gruenkorn, Calif.) And in Indo- 
nesian 0710 tune-in. (Riggle, Ohio) 
YDF7, 11.770, noted 2015 with Home 
Service program. (Sanderson, Austra- 
lia) 
USSR—Komsomolsk, 
noted in Home Service 
6.055 in native 0245. (Cox, 


9.565, Siberia, 
0410; heard on 
Dela.) 


Vatican News at 1000 noted on 
9.646, fair, and 11.685, poor. (Morgan 
Calif.) Lists English 1000, 1315 over 
7.280, 9.645, 11.685, 15.120; and Tues- 
day only 1100 on 11.685, 21.740; on 
Sunday 0335 has Gospel Homily in 


various languages over 6.030, 9.645 
(Guilbert, Germany) 
Yugoslavia—Radio Belgrade, 6.100, 


heard with news 1715-1730, good level 


in Va. (Saylor) And 1330-1345 in paral- 
lel over 6.100, 7.200. (Pearce, Eng- 
land) The Central Amateur Station, 
7.416, is on the air daily now 0900- 
1030 with light music. (ISWL, Eng- 
land) 
© & 
Press Time Flashes 

The DX session, “Sweden Calling 
DX-ers!” has been discontinued by 
Radio Sweden “for budget reasons.” 


Beginning this month there will be a 
special series of programs devoted to 
societies and certain groups of listen- 
ers each first Tuesday of the month at 
1130, 1730, and on following Wednes- 
day at 0215——all over 6.065. First pro- 
gram of January 4 is to be dedicated 


RADIO & TELEVISION NEWS 


New Secret Recorder 


with Built-In Microphone 
and Playback Facilities 


Available for the first time. a really secret and 
dependable tape recorder for your investigative 
work with full assurance of catching every word 
and whisper. Specifically designed for all forms 
of fool-proof 
Completely self-contained, operates anywhere! 


sure-fire investigative work 


Briefcase ingeniously camouflaged to open, 
without disclosing recorder in operation. In-built 
super-sensitive microphone plus new circuits 
record oll sounds from a whisper to a roor 
Picks up whispers at a distance of 12 feet and 
ordinary speech at 100 feet. Secret latch switch 
operates recorder. Provides 1% hours of unin 
terrupted recording Built-in headphone 
playbock. Tapes also play back on any 1% 


ips recorder. 


time 


Available to all legitimate commercial, profes- 
sional, industrial, municipal, state and federal 
investigative agencies 


SPECIAL INTRODUCTORY SHFER @ 00 
Limited for sixty days. Price subject to 275 
increase afterwards without notice. 


AMPLIFIER CORP. of AMERICA 


398 Broadway, N _Y 13, WN Y 


EARN MORE MONEY 
BE A PROFESSIONAL 


TELEVISION £: 


mes , 
> 


SERVICE 
TECHNICIAN 


Get down-to-earth practi- 
cal TV training with wT! 
experts for the top paying 
$5,000-$10,000 per year 
jobs. 


UHF—COLOR—VHF _ seno ror 
Master the latest, up-to-the-minute FREE 
TV and Color TV developments BOOK TODAY! 
WESTERN TV offers real experience on live equip 
ment in our BIG SHOPS AND LABORATORIES in the 
shortest practical time under expert instructors 
Graduates are in big demand because they have 
the feild experience necessary for immediate 
bench"’ of supervisory positions. You learn every 
phase of Radio and TV servicing (AM, FM, VHF 
UHF). WTI men win fast promotion an demand 
better pay develop highly profitable businesses 
of their own with the latest and most PRACTICAL 
PERSONALIZED TRAINING BEHIND THEM. You con 
entrate all your time on being a PROFESSIONAL 
TV SERVICE TECHNICIAN-non-essential math and 
engineering theory omitted. YOU CAN EARN WHILE 
YOU LEARN. Special Finance Pian 
APPROVED FOR VETERANS. Find out how you can 
get into the TOP PAY GROUP—Send for this fact 
packed book NOW! 


WESTERN 
TELEVISION 
INSTITUTE 


America's Leading 
Television 
Servicing School 


' 

| Western Television institute, Dept. R-124 
341 W. 18th St., Los Angeles 15, Calif. 
Without obligation, please send FREE fully 

| booklet. (No -alesman will ca 

| NAME AGE 


lustrated 


| ADORESS 


to English-speaking members of the 
International Order of Goodtemplars 
Arne Skoog, DX Editor of Radio 
Sweden, tells me, “In order to continue 
our contacts with our faithful DX-ers, 
a few minutes of the new program will 
be devoted to DX-ing each month. It 
is also hoped that our DX-ing friends 
will act as ‘Radio Pilot’ for these 
programs—that is, those to 
whom the program is tun- 
ing in the broadcast.” 

Cox, Dela., has noted a new station 
in Honduras 6.085 at 0250 
and asking for reports to HRNQ, Box 
393, Tegucigalpa, Honduras; frequen- 
cy given as 6.090 but was actually 
6.085: signed off 0254 Balbi, Calif 
notes the Japanese Home Service Sta- 
tions, JKZ, 4.910, JKH, 7.257.5 
JKJ, 7.285, have (English) news 1 
0455-0500 sign-off (daily ea t 
day). 

Bucharest, 


assist 
aimed in 


teatimg on 


and 


Roumania, now 
6.210 for English to North America 
2200-2230, 2330-2400 (presumably re- 
placing 6.143A); announces also 9.254, 
9.570. (Ray, N. Y., others) 

New QRA for WWYV is National Bu 
reau of Standards, Boulder Labs 
Boulder, Colorado, USA. (Steve, Il.) 
Anyone wanting a pen-friend overseas 
should write to World Youth Radio 
Magazine Pen Friends’ Corner, Swiss 
Short-Wave Service, Neuengasse 23, 
Berne, Switzerland. (Young, N. Y.) 
By this time, the 1955 Edition of 
WORLD RADIO HANDBOOK should 
be available from Gilfer Associates, 
Box 239, Grand Central Station, New 
York 17, New York; write direct to 
that QRA for order blank. Radio Japan 
uses JOA3, 9.695, JOB, 6.080, now to 
Western North America 0000-0100 

Voice of America verifies reception 
of all VOA transmitters from both 
continental United States and over- 
seas relay stations from its new QRA 
of United States Information Agency, 
IBS/FN, 330 Independence Avenue 
SW, Washington 24, D. C., USA 

According to announcement, Rudio 
Peking’s English schedule now is 2200, 
15.105, 15.060, 11.960, 11.690, 11.300, 
9.660: 0400, 15.105, 15.060 11.960 
11.300, 9.660, 700 ke., and 0930, 15.060 
11.690, 11.300, 9.660, 9.205, and 700 ke 
(JSWC) 

JOZ2, 6.055 
now have “Economic 
English 0250-0300 (instead of 
0320). Pyongyang, North Korea 
on daily 0255, fair signal on 6.250A 
USSR noted to Far East 0330-1000 now 
over 7.28, 6.143, 6.000, 7.280; Moscow 
to USA in English heard 2000-2100 on 
new 11.85, and to West Coast on new 
6.180 at 0100-0200. Taipeh, Taiwan 
(Formosa) is now using 6.095 parallel 
11.92, 11.736 to Middle East 0230-0400; 
news 0230. (Balbi, Calif.) 


uses 


and JOZ, 3.925, Tokyo 
Program” in 
0310 


Sicns 


> a = 


Acknowledgement 
Thanks for the FB cooperation dur- 
ing 1954, and may 1955 bring you 
much DX! Keep your reports coming 
to Kenneth R. Boord, 948 Stewarts- 
town Road, Morgantown, West Virgi- 
nia, USA. K.R.B 


To make a 
Good Rig Better 


ABC, NBC, CBS and all radio and TV 
stations have used Cannon Plugs almost 
exclusively since they started...You can 
have the same high quality and depend 
ability that spell satisfaction...in rig 


building and operation. 


XL SERIES. With thumd 
pressure LATCHLOCK ~ no 

Mike 
Sora 
contacts, seventeen complete 


accidental disconnect 


and audio-connector 


assemblies. Standard on top 
Available 
through most radio jobbers 


quality mikes 


CROCCO! 
A pe SERIES. The old faithful 
\\ radio men swear by it, not 
e at it. Thumb pressure 
LATCHLOCK 


nection 


positive con 


Up to 8 contacts; 


Use |y 


steel plug shell. Ninety-nine 
complete assemblies for audio 


circuits and power 
OPP RR PREP EER ERE REE ES ERE EOS | 


‘ ~~ UA SERIES. The RETMA 
/ fy’) ~~! specified standard weather 
f / proof, gold plated contacts 
a 2 spring insert removal Thumb 


pressure LATCHLOCK 


K SERIES. For power sup 
plies, audio circuits and 
combined circuits. A great 


variety of shells and inserts 


In building a compact rig, look 
into the new “'D'’ sub-minia 
tures 15, 25, 37, and —ha 
contact arrangements. They ‘re 
Likewise the *‘I 


New XL 


aleo ask for 


really emall 
series—1-12 contacts 
Hulletin ready 
KJIC-7 


our franchised distributors 


CANN ONEE DE Cris 


with prices and list of 


f 
Since 1915 | 


CANNON ELECTRIC CO., 3209 Humboldt Street, Los 
Angeles 31, Celif. Factories in Los Angeles, Toronto 
East Haven. Representatives in 
Please Refer te Dept. 145 


principal cities 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON: 


a — 630 1e 
° wit 

BUILT-IN BOOSTER 
for Better DX Reception 


Featuring Syncromatic Tuning 


Tube Select Your 
3 
28 tubes SOUND IS 
cogumers AUTOMATIC! 


w 
N 


Tunea ble _/ Booster 


@ Broad band single knob control pre-amplifier 
built In te etiminate tong leads which may 
cause regeneration and attenuation of signal. 


* ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE BUILT- 
IN BOOSTER THAT INCREASES SIGNAL 
STRENGTH UP TO 10 TIMES. 


Also Available The World Reknown 

® MATTISON 630 SILVER 
ROCKET CHASSIS with- 
out built-in booster. 


@ MATTISON 630 SILVER 
ROCKET CHASSIS with 
BUILT-IN UHF TUNER 

ALL CABINETS MADE IN MATTISON’S OWN 


CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 


CATALOG 

DEALERS! SERVICE MEN! .. . PREEI! 
Write tor Mattison s merchandising portfolio 
explaining the ' Ay teed PLAN” and 


‘$1,000,000 FLOOR PLAN 


on 

cuoply: You can buy 
attison Chassis, 

@ Mattison Cabinet or 

‘ pemarete Mattison 


Manufactured with integrity ‘Y 


*Mattison Television & Radio Corp. 
. 10 West (Bist St., Dept. AN, H. ¥.63, 8. Y, 


MORE JOBS) |. Ehctroni Eanes | 
a : 
Jema or our engineer- md adh 


ing graduates exceeds sup 
Effectwe placement Fr og in thie world famed 


college established 1884. Quarters start March 
June, Sept., Jan. Approved for Korean Vets. 
Bach, Sci. degree in 27 months 
TV, UHF and 


Seprtete | Radio ue courses . . 
FM. Civil, Elec., Chem., Aero. and 
Adm, Bog _ “Adm., Acct. Small classes. Well- 
ped labs. Modest costs. Prep. courses. Write 
J) Jean McCarthy, Director of faamtogone 
for Catalog and Campus View Book. 


NEW AUDIO 
EQUIPMENT 


NEWCOMB AMPLIFIER 

A new addition to the company’s 
“Classic” series of home music equip- 
ment has been announced by Newcomb 
Audio Products Company of Holly- 
wood, California. 

The 20-watt “Ultra-Fidelity Classic 
1500” amplifier includes the company’s 
exclusive “Audi-Balance” which as- 


life 
As components and 
the user merely pushes a 


sures minimum distortion for the 
of the amplifier. 
tubes age, 
button and distortion disappears 


Separate crossover and roll-off con- 
trols provide up to 36 different record- 
ing curves. New level and improved 
loudness control, a new rumble filter, 
seven inputs, a mike and tape input, 
and an output to tape ail contribute 
to the improved efficiency of the am- 
plifier. The “Classic 1500” includes 
the “Adjusta-Panel” feature which al- 
lows knob shafts to be “stretched” up 
to %” for custom installations. The 
dial panel is removable. 

Complete specifications on this am- 
plifier are available on request. 


STEREOPHONIC ADAPTOR 

Binaural stereophonic reproduction 
is now available for classroom and 
home tape recorders by means of the 
new “Microadaptor” offered by Dac- 
tron Distributing Company, 104 Spruce 
Place, Minneapolis, Minn 

The new development utilizes the re- 
cently-released dynamic miniature high 


fidelity magnetronic record and play- 
back tape pickups manufactured by 
the Maico Company. The Dactron unit 
contains four of the new pickup heads, 
two record-playback and two compan- 


ion erase, with factory-sealed align- 
ment for standard 1-17/32” binaural 
spacing. 


The new “Microadaptor” 
stalled in most home tape recorders in 
about 30 seconds using a screwdriver. 
A free brochure on the new unit is 
available from the company. 


can be in- 


NEW TUBE FOR HI-FI 
Tung-Sol Electric Inc. of Newark, 
New Jersey has developed a sturdy 
new double-power tube especially for 
audio circuit applications. 


The new beam amplifie r, 6550, mea- 
sures 4%” long and 2-1/16” in diam- 
eter. It features glass button stem 


construction, Micanol wafer and metal 
shell } use, stable cathode materials, 
maxim ‘m control of grid emission due 
to geld plating and carbonizing, etc. 
Under proper circuit conditions the 
new 6550 has double the power of the 
company’s 5881 and requires approxi- 
mately the same voltage drive. A pair 
of 6550’s in push-pull will produce 
up to 100 watts. The two tube types, 
5881 and 6550, are not interchangeable 
and circuit modification must be made. 
For circuitry suggestions and tech- 
nical data, write the Commercial En- 
gineering Department of the company. 


NEW TAPE EQUIPMENT 
An entirely new drive and control 
concept has been incorporated in the 
newly-designed magnetic tape player 
and recorder line being marketed by 
International Scientific Industries 
Corp. of 3101 E. 42nd Street, Minne- 


apolis 6, Minn. 
The new 
company’s 


equipment 
“Isimetric”’ magnetic 


employs the 
differ- 


< 


<< 
oe 


the 
without 


L 
ential drive to operate 
dling mechanism 
clutches or brakes. A single knob con- 
trols all reel motions. Tho drive is 
based on a multi-poled Alnico VI per- 
manent magnet whirling freely be- 
tween two drag cups and positioned 
axially by a sensitive feedback system. 
This automatically applies balanced 
relative torque to the reels for con- 
stant tape tension and continuously 
variable drive for editing and high- 
speed transport, as well as smooth, in- 
stant brake action. 

For complete specifications and 
prices on the magnetic tape players 
and recorders which incorporate this 
new drive system, write Dept. KP of 
the company, mentioning this publica- 
tion. 


tape han- 
frictional 


12-WATT AMPLIFIER 
Rauland-Borg Corporation, 3515 W. 
Addison Street, Chicago 18, Illinois 
has introduced a new high-fidelity am- 
plifier, the Model 1811. 


RADIO & TELEVISION NEWS 


new t feat s f 12 watts 

itput with *-equency response + 5 
db 20 to 20,000 cps. The amplifier in- 
cludes four inputs for magnetic pick- 
ip, microphone, tape, and tuner; con- 
trols for input, bass, treble, and vol- 


treble 
db of 


and 
with + 16 
attenuation, cali- 
Three response 
for ffrr, RIAA, 
(scratch reduction) 
the Model 1811 
manutacturer, 


bass 


and 
controls, 


ime separat 
each 
16 db of 
decibels 


provided 


tone 
and 
brated in 
curves are 
and “quiet” 

Fuil details on 
ivailable from the 


boost 


are 


3-SPEED CHANGER 

Moore Street, 
York is currently 

“PE Rex” changers 

imported from West 


Fenton Company, 15 
York 4, New 
offering a line of 
which have 
Germany 
The new chan 
intermix 


New 
been 


ver feature a patented 
mixing any 


records from 6% 


mechanism 
standard or odd size 


to 12” of the same speed. Three mod- 
els are currently available: The “Rex 
A” has a reversible dual crystal car- 
tridge and 3-stage tone control; the 
“Rex AM” has two easily interchange- 
able magnetic cartridges, a linear fre- 
quency response from 30 to 18,000 cps, 


and a 3-stage tone control; and the 
‘Rex A Special” has two magnetic 
cartridges built-in preamp, 3-stage 


? 


bass boost, 3 nois¢ 


Spe ed 


Stage suppressor, 


variable regulation, 


and pilot lamp 


continuous 


SIGNAL GENERATOR FOR AUDIO 


Precision Apparatus Co., Inc. has 
announced a new basic test instru- 
ment, the Model E-300 sine-squars 
wave signal generator, covering the 


1.udio-video range. 


espe cially de 


The 
veloped to meet the 


instrument was 
need 


for a unit capable of handling elec- 
tronic amplifier testing problems 
which cannot be handled with the 


isual complement of test instruments 

The Model E-300 provides accurate 
sine and signals for di- 
January, 1955 


square wave 


* HIGHER INCOME! 
* LESS COMPETITION! 


* MORE 


Get into two-way radio maintenance 


and LAMPKIN meters! 


SECURITY! 


with FCC license 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 


Uses one crystal to measure all transmitters 
from 0.1 to 175 me., and crystol-controlied 
transmitters to 500 me. Gives readings of per- 
cent error from assigned frequencies. Acts os 
pinpoint CW source for receiver final align- 
ment. Weight 13 Ibs., width 13”. $220.00. 


LAMPKIN 205-A 
FM MODULATION METER 


Direct indication of peak voice deviation, 
0-25 ke. positive or negative. Tunable 25- 
500 mc. in one band. Doubles as relative 
field-strength meter. Built-in specker. Jack 
for oscilloscope. Weight 13 Ibs., width 12”, 
$240.00. 


F ~ EE ! New booklet “HOW TO 


MAKE MONEY IN MOBILE-RADIO 
MAINTENANCE!” For your copy—plus 
complete technical dota on Lampkin 
meters—mail coupon today! 


LAMPKIN LABORATORIES, INC. 


Bradenton, Florida 


Easy, fast 
way to cut 
“Key” and “D™ 
openings 

in chassis 


“)  .with new GREENLEE 
Radio Chassis Punches 


/ Now 


a 


9 Minutes or less 
make perfect ‘Key’ or 
“DD” holes for sockets 
and other equipment 
Simply insert Gaeencas 
Punch and turn with an 
ordinary wrench... get 
a “clean” opening in a 
hurry! Write today for 
details on these a 


,in 1} 


well as 
Gaeences Radio Chassis 
Punches for round and 
square Openings Greenies 
Tool Co., 1481 Columbia 
Ave., Rockford, Illinois 


GREENLEE 
Ne. 733 “D”" Punch = 
ee, 


No. 732 "Key" Punch 


LAMPKIN LABORATORIES, INC 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 


C) Free booklet () Technical data 


— 


Name 
Address 
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TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


Come to the Great Shope of Coyne in Chleage Cet 
ractica) training in opportunity Belde EVI. 
SION-RADIO ELEC TRICITY - LEC TRON. 
ik vital in Defense Program. l’repare now los a bet- 

ter job ia lndustry of better service re ing. 

Approved for Veterans 
| nance Plan— Enroll now, pay most of tuitic 
4 peed part-time work to help out withh 
io on ile at Coyne, we ll help you get it. Spectal 
tuition plan for mea of Draft Age. 


FREE BOOK Clip coupon for Big Pree Dus 


trated book. No salesman will 
call. Act NOW. 


@. W, Cooke, President 
sa ie 
O stationed ‘Gussese 
800 6. Pauina Chicago 
BLECTRICITY & TELEVISION 


RADIO & REFRIGERATION & sLscTaowcs 


1 500 S. Paulina St., Chicago 12, Mi. Dept. 16-851 
| Send FREE BOOK and full details on: 
© TELEVISION-RADIO 0 ELECTRIC ITV 
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We are 
the largest 
Surplus . 
crystals company 
know? me Selling 

NOVICE CRYSTALS 


Do 
you 


Bin steps of 1 kc. 


ALL CRYSTALS TESTED FOR 
ACTIVITY! 1-DAY SERVICE 
FOR EVERYTHING IN STOCK! 


NOVICE BAND 
FT-243 FUNDAMENTAL 
FREQUENCIES 


sedi Ea.. 99¢ 


10 or more. 
Individually. Ea. ......$1.25 
CHOICE OF 


you 
FREQUENCIES! 


80 METERS 
3701, 3702, 3703 through 3748 in 
steps of | KC. 


40 METERS 
7176, 7177, 7178 through 7198 in 
steps of | KC. 
eeeeeeeeeeeeeaeeeeeeeee 
DOUBLING TO 40 METERS: 


3588, 3569, 3590 through 3599 In 
steps of 1 KC. 


The SINGLE SIDE BAND 


new 
We have complete stock of 


FT.241-A for Lattice Filter. 


FT-241-A 
Low Frequency Crystals 


7% 


Lot of 10 or more. Each 1% 
Lots of 5 or more. Each 8% 
individually. Each 9% 
400 446 483 459 466 474 
440 447 454 461 468 475 
44) 448 455 462 469 476 
44) 450 456 463 470 477 
444 451 467 464 472 479 
445 452 458 465 473 480 


orders must 


NOTE: © Pininem order: $2.50 
soa by @ ° 
order wit paves NT IM PULL 
Be 


appros imate! postage 


joe wherever subeti- 
Calll. buyers add t& 


SEE OUR ADS! 
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a Fer COMPLETE LIST of types of orystals, 
frequencies and price 


Aek for FREE Crystal Catalogue! 


§. CRYSTALS, INC. 


Union Ave Los Angeles {1, Cal 


tutions may be made, 


| 20 cycles to 20 ke. 


rect performance testing of high-fideli- 
ty audio amplifiers, TV audio ampli- 
fiers, carrier-current systems, and other 
wide-range devices. 

The generator provides continuous 
coverage from 20 cycles to 200 ke. in 
four bands on its sine-wave ranges and 
in three bands on 
its square-wave ranges. 

The company, at 92-97 Horace Hard- 
ing Bivd., Elmhurst L. L., New York, 
will supply full details on request. 


ELECTRONIC ORGAN KIT 

Electronic Organ Arts, Box 41084, 
Los Angeles, California has recently 
introduced a new “home” model organ 
kit which is compact enough to be 
used in the average house 

The kit includes chassis, manuals, 
and pedals which can be assembled by 
anyone handy with tools. When com- 


pleted, the 
pre-sanded, 
cabinet. 

The tone-generating system consists 
of vacuum-tube oscillators keyed from 
the manuals, tone-shaping circuits con- 
trolled by standard organ stops, and a 
hi-fi amplification system. 

The firm's line of kits also includes 
attachments for existing pipe and elec- 
tronic organs for adding more stops 
to instruments lacking in tonal variety. 
Organ components and parts can be 
purchased individually or in groups as 
time and budget permit. 

An illustrated parts and instruction 
catalogue is available for 25 cents. 


kit can be mounted in a 
ready -to-finish console 


NEW “MINIFON" RECORDER 


A new pocket-sized “Minifon” wire 
recorder that permits up to 2% hours 
of continuous recording on one spool 


Interstate 
22nd Street, 


has been introduced by 
Photo Supply Corp., 28 W. 
New York 10, New York. 

The unit operates on a Mallory 9-volt 
mercury battery, a 30-volt hearing ald 
battery and has a 1%-volt penlite-oper 
ated amplifier. It is equippe -d with crys- 
tal microphone, “Stetoset” earphone, 
and a 1%-hour spool of wire. Fifteen 
minute to 24-hour spools, as well as an 
a.c. power supply pack, are available as 
accessories 


NEW AUDIO LINE 
Sightmaster Corp. of New Rochelle, 
New York has entered the audio field 
with a line of speakers and systems 
The first unit in the line is the de- 
luxe system, Model X-100, consisting 


RECORDING TAPE (Plastic Base) 
40% OFF (NEW) 


. 3200 | ft piactie sane wits plastic reel included 

« Each in ily xed 

© Cholce of nati nally ta nous top quality brands 
such as 
Reeves (SPN-12) 3 acd} 2 3.25; & h 
43 A ie Encore 3.25 Iriat Prot nal 
g" 


3 
. Face: 4 ‘.o8 tape carrying case 
purchase of 12 new tapes! 


7 Bares A.e& &¢ & & 
USED RECORDING TAPE (PLASTIC BASE) 


included with 


ATTENTION: Radio 
electronic 
indus- 
le ve 


1.99 for 7”°—1200 foot 
-99 for 5°— 600 foot 
59 for 4”°— 300 foot 
.29 for 3”°— 150 foot 


sour a- 
‘lifetime,’ 
" tapes and 
we will ae or ex 
ur present 1 mil mylar or plastic tapes. 


~ @ | eRe Fa ae we eS 
USED “MYLAR” TAPE (1 Mil) 
(impact Strength 9 Times Greater Than Plastic Tape) 


1200 #. (7” reel)... .2.59 
1800 f#. (7” reel)... .3.89 


New empty plastic reels in 
boxes for easy labeling s 
iOc; 4” 22¢ 5” 24e; 7” 
Professional reel (2'4” hub) 
Y BOXES: 


29¢ ea. EMPT 

3” 3e; 4”, 5”, 7” Se ea. 
We carry all brar ds of new tape 
rec ording blanks pe , recorders, 
ete lo ASE IN- 


CLupE SUVFICIENT. ‘pos TAGE. 


COMMISSIONED ELECTRONICS CO. 


2503 Champlain St. N.W. Washington 9, D. C. 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


bana dull eye-straining biack and white pictures 
n os rate wee, Seconds to attach. No tools 


except on €.0.D aroenk Satisfaction 
nquiries from dealers aiso welcomed. 


Zingo Products, Johnstown (9, New York 


BARGAIN 
HUNTING 7? 


RADIO 
SERVICEMEN! 


Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


- 3619 TROOST KANSAS CITY, MO 


When you order 
by mail... 


please print your 
name and address 
clearly, be specific in 
your order, enclose 
proper amount, al- 
low ample time for 
delivery. 


MEERIN 
REE 


RADIG Seeeehn2] MONTHS 


Radio engineering ls a big field. There room fk you 
in it-—if you're good. Get first-class training at Indiana 
Tech Intensive, specialized cours including strong 
basis in me*hematics and electrical engir ne. ac 
vanced radio theory end design. televisior electron 

Modern laboratories Low rate Abo 86.8. DEGREE 
1N 27 MONTHS in Aeronautical, Chemical, Civil, I 

trical and Mechanical Engineering a. o iment 
approved Putter March Jun Net te December 
You can earn part of your expens ! here in F 


Wayne while you are studying 


INDIANA TECHNICAL COLLEGE 
015 E. Washington Bivd., Fort Wayne 2, Indiana 

Piease send me free information on B.S 
Degree in 27 months as checked 


C)} Radio-Television (| Aeronautical 
© Civil ©) Mechanical ) Electrical 


Name 
Address 


Pngineering 


RADIO & TELEVISION NEWS 


of a 15” woofer, a special horn tweeter, 
and a crossover network. The woofer 
consists of a 5-pound magnet and has 
a 2.l-inch voice coil. It will deliver 
lows down to 25 cycles and provides 
extended bass response without distor- 
tion and use of the bass-boost control NOT $1.00 EACH! —BUT $1.00 FOR ALL EIGHT! 
of the amplifier 

The tweeter unit combines both di- 
rect-radiator and compression-type ac- — 
tion. The horn is actually a flare for SCHUBERT 
wide dispersion and operates on a low é ' “Unfinished” Symphony (No. 8) 
pressure air column. The throat diam- y BEETHOVEN 


eter of the horn corresponds to the . Ruins of Athens (March and Choir) 


yiston diameter of the diaphragm 
I = 's I MOZART 


NEW ENCLOSURE LINE Piane Concerto in E Flat 
Cletron, Inc., 6611 Euclid Avenue, ’ BACH . 
Cleveland 3, Ohio is now offering a i Feccate end Fugue in © Miner 
new line of 15” and 12” console en- ‘ WAGNER 
closures, an 8” table model, and 5”, Die Meistersinger Prelude, Act 1 
6”, 8”, 10”, and 12” custom wall baf- MOUSSORGSKY 
fles ; Night on Bald Mountain 
Each mode] is available in modern No Strings | BRAHMS 


blonde or mahogany finish cabinets A . 
) ’ cademic Festival Overture 
sound-engineered to provide richness Attached! Ne Need to Buy Any = 


Other Records Ever! Full Advantages of Trial Member DUKAS 
LL 8 masterpieces for only $1. Performed by Sorcerer's Apprentice 
world-famous artists. Custom-recorde 4 n pi 


and clarity of musical tones. The spe- 
cial speakers are acoustically matched 


to the cabinet design as follows: 15 est vinyl. Reproduced with A tonal fi leliry encom Pe ene sn em ehen eee es 
coaxial! speaker with aluminum voice passing the entire range of human bearing Or The Musical Mosterpiece Society, inc., Dept, 471 a 
coil, built-in crossover network, and a 15,000 cycles.) This amazing offer is made on! 43 West 61st Street, New York 23, W. Y. 
a ; ‘ o ec } 7< : 4 is $1 in full » tf the ording 
high-frequency control to turn off the to demonstrate superb quality of our te ling tht p faut mgyment for he reserding 
and to show you advantages of trial mem hip - ; 
tweeter when desired e No purchase obligation eve Adva 
Ie : , How clue OPERATES Ww j notice of releases. 5 day free trial on any discs 
The 12” speaker has aluminum voice w s. Those you wa i may reject records before or after receipt; m 
I memberst t r fut 
: ; 7 : cancel mem ship at any ime or uftur 
coil form and frequency response of 30 te ; dises I keep, I'll pay only $1.50 each plus shipp 
to 16,000 cps. The 8” extended range > ain / ie : Name 
speaker has a response of 50 to 16,500 | m« You save y ly not be k ~ 
. ’ y offer can obviously not ‘ | city ate 
cps f nitcly. MAIL COUPON NOW « ts Canada, address: 686 Bathurst S8t,., Toronto 4. Ont 
A 4-page descriptive brochure 1s j noncey-back guarantee be an am an am an a» a a a om a ow oe 


available on these new units. 


!!!CHECK EVERY ITEM! ! 
AM-FM TUNER KIT : WHOPPING VALUES FOR EVERYONE! 


Approved Electronic Instrument O.£. METER FRAME & GLASS mad ' 
Corporation, 928 Broadway, New York ee DOTS 66.. eee each $1.49 
10, New York is now marketing a new oa oS oe le ~ 
12-tube AM-FM tuner in kit form, di- CO-AniA, ANGLE PLUG 8 wen re 
rect to consumers. wag  F py OOSts swiven ' ; oreens) 

The AM tuning range is 530 to 1650 HANOY FORM FOR RADIO AND TuLavisren CABINET OMAW 9.1088 pirate °° 


ke. while FM coverage is from 88 tO REPAIRMEN, SERVICEMEN AND STUDENTS sion}, Gem metal Balch... ns pair 68.90 
108 mc. Sensitivity is 5-10 pv., 20-30 2 vots. og cqunere s ag abhor y Ss. 


a ‘ PAY OnLy | mo. wth 
db. The unit has a bandwidth of 200 ! nano ‘wike case 


IDELS T.V.-RADIO lite ; meutaplese—sa, 066, es 
SERVICE LIBRARY 


Highly Endorsed — 1001 ! MOTOR SPECIALS ! ! 


Facts Over 1552 Pages 
625 Illustrations, Diagrams 5/00, 2-F..6° Gomes 


of Parts. l’resents Impor- l"xte” OD F 

tant Subjects of Modern aa7 roe mor _ 4 : ‘ 

Radio, Television, Indus- ap Mm; 7 ate ‘” shaft 1 ioViM 

trial Electronics, .M., Pub- . i. (shoe. wt. 18 the 

lic Address Systema, Auto, weavy ouTy RECORDING mo 

Marine & Aircraft Radio, 

Phonograph Pick-Ups, ete, 
iT PAYS TO KNOW! -4 ¥ 

The Basic Principles — Lese mig. plate sssht 

Construction—Installation 
Operation tepairs - 

Trouble Shooting Shows t! WHAT A BUY t! 

low to a art 

Ber pat Mate, Cans JUMBO RADIO-ELECTRONICS PARTS KIT 

mee. als How to Test. Exp! ‘ abt ow  & surplus Radi 
ke., tuned r.f. stages, two limiters and ay : Color Systems, Met 
discriminator. The chassis dimensions © Conversion, Term 


e : cludes Uitra Higt 
are 9%” long by 5” high, by 8” wide quency (U.H.F.)- 


lo 
The kit comes complete w i able for Quick Ready Ref 
; c co _ . ith all erence & Home Study Tells How to Solve T.V,. ! HEARING AID PARTS ! 
parts, tubes, and pictorial and sche- & Radio Troubles—Answers Your Questions. NO AID AMPLIVER CHassim (2 
matic diagrams. For further details on Get this information for Yourself. vee Yasir 
the “Imperial V,” write the company 7 DAY TEST-—ASK TO SEE IT! MATION POR Aa 
direct. ow -------M AIL ORDER---------- an eUnmeMeE 
pvebeher £8. 228k hi Y.10, N.Y, renae abyt 1 
12” TURNTABLES iat, 06, Kt wil vem $ sed ti monty fA" 
; : +6 "Otherwise 
Rek-O-Kut Company, 8-01 Queens — _ — «te ° 
’ HING Sw Con 
Bivd., Long Island City 1, New York "oe 


has added a new mode! to its “Ron- RADIO CORP. 
dine” turntable bine lia OT Gey Street 
The “Rondine Jr Sow ware So yD 


iS designed for 


. » Make ‘ 
a MaKe perTec tore 
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NEW SHIPMENT! NEW ITEMS! 
NEW LOW PRICES! 


ac on7 sommane yaanemivves 4-5 
ole ‘$10 os 
PUTT Commano ‘Vee $90 we we 
ay tr ’ ' at 
’ . 12.90 


SEE OUR AD DEC 54 Radio TY Hews for 
complete lit of COMMAND EQUIPMENT 


mont eev gee _maonine 
ste ertors 


omplete 


¢ 
tow 
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re to cove 7; 
a et 


“d 
r0. 4 Cove ‘Keven Used 


DUAL VOLTAGE GENERATOR 


Operate 


: ernen 
* iso caw weceiver 65-0 
ylete with i teste dynamotor 
10,000 ohm rele New, boned 


hing F OVNAMOTOR TEST SeT 


5 matched 3° meters 


curd ithor $14 95 | 
Low Pict PRCTAI ° 


4-98 TELEGRAPH KEY. Neo es 
SPARK Pive SUPPRESSORS ‘fon vour mo. 
BILE RIG: 6 fe 7t« si 


Continental 10 00 


one olee & aad 


COMMUNICATIONS RECEIVER 
me extol Ann re range: 100 a7) 
with all fs ice bur loos oa " a. 


oumive yg = a moog. « 
ohm New 


vas ner ganpas 
Mew! Gonca! 60 
¥ 


ue am 
26 oY 2.5 cY mp each windis 
7 & & ame 
vee yeevar FiLAmant 
' Mutt 

3 


os 
¥ 


c-<< 
= 2c 
=> 
tz 
“=o 
-~? 
5° 
fs 
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Vidiiayvon ” 
imo 6 ” 
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150 
150 
one 


previa enotaa TRAN SMITTER- RECEIVER 


TOP-$$$ BUYS IN METERS! 


Lever 
move 


MALLICHAFTERS CaRnnian 
“ ; row mil. teste 


NEW FREE Get Your Copy 
BULLETIN! Today! 

NOTE: Au,cetar nuuiect fo Pret, som, ana 
treies crs quire on Ab wders, balance C.0.D 


END Fon New PRER CATALOGUE! 


ELECTROWICS 


2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


FOR 


“lhe Finest 
MASTER 


AMPLIFIED 
ig COMMUNITY TV 
ANTENNA SYSTEMS - 


'Ve You Problem fo 


Advice 


FREE Evigineering 
Important Technical 
panwel for Community 


GREE: and Master TV Systems 


FIELD STRENGTH METER, operates 
both on Battery and AC... ; 


TRANSVISION 
170 


INC 


NEW ROCHELLE, WY 


two-speed 
and 45 


operation exclusi\ 
rpm. The new, 
employs the company’s floating idle 
a form of mechanical filtering which 
virtually eliminates acoustical coupling 
between motor and turntable 


ely, 3 


low-cost unit 


The unit is driven by a 4-pole in- 
duction motor. Other special features 
include a built-in retractable hub for 
45 rpm records and a permanently af- 


fixed strobe disc for instantaneous 
speed checking. The turntable is made 
of cast aluminum 


ESPEY AUDIO LINE 
Espey Manufacturing Co., Inc. 530C 
E. 72nd Street, New York 21, New 
York is currently marketing a line of 
hi-fi equipment which includes the de- 
luxe Model 710 receiver, the Mode! 
700 tuner, and the Model 501 amplifier. 


The 
mounted incorporating a 12 


Model 710 single-chassis 
-watt Wil- 
with an inte- 
ease of instal- 


The tuner and amplifier are de- 


iS 


liamson-type amplifier, 
gral control panel for 
lation 


signed to be uscd together or with any 
other standard audio system. The 700 
and 710 use limiter-discriminator cir- 
cuits. The Model 501 is a 24-watt Wil- 


liamson-type audio amplifier. 


EXTENDED-RANGE SPEAKER 
Electronics Department of Gen- 
eral Electric Company, N.Y 
has announced the immediate avail- 
ability of a new 8” extended-range 
loudspeaker which is being marketed 
as part of the firm's high-fidelity sys- 
tem. 

Patterned after the company’s 12 
extended range speaker, the new 
Model 850 is recommended for use in 
low-cost hi-fi systems, as an extension 
speaker for hi-fi systems, for in 
modernizing radios and phonographs. 

The speaker uses a 6.8 ounce, Alnico 
V magnet, has a power rating of 15 
watts, and a response up to 12,000 cps 
It is equipped with an aluminum voice 
coil. 


The 
Syracuse, 


or use 


PORTABLE SOUND SYSTEM 

Mark Mfg. Co., Ine., Long 
Island City, N. Y., has introduced a 
new low cost portable sound system 
Self-contained and weighing less than 
20 pounds, it a 6-watt amplifier 
that contains a tone control. and 4- and 
8-ohm speaker taps. Frequency re- 
sponse is 50 to 12,000 cps. Model CS- 
6P-3 includes carrying 8-inch 
speaker, crystal microphone, and 3- 
speed manual phonograph in addition 
to the amplifier. Model CS-6 is avail- 
able without the phonograph, 


—y- 


Simpson 


uses 


case, 


Get Your FCC Commercial Operator License 


Quickly 
We specialize in rapid a th Y et 
aration for FCC exar ‘ P 
spondence o resider t y Re 
anteed Ww t f 


GRANTHAM School of Electronics 


Dept. 103-0, 6064 Hollyw 
Hollywood 28. Calif 
Phone HO 22-1411) 


Write ¢ PRES 
CANOLER SYSTEM CO 
Dept. 2A, Box 928, Lx er | U.S.A 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 


New Classes (Day and 

Evening) Start ist of 

Dec., Mar., June, Sept 

Free Placement Service tor Graduates 

For Free Catalog write Dept. RN 55 

RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4TH ST.. NEW YORK 14, N. Y 


TAPE SALE 
WESCOTT NEW PLASTIC 
RECORDING TAPE 


1200’ roll (in boxes) $1.65 6 rolts $9.50 
Also Milar | mil tape (800° rot! $4.65 each 
EXCESS POSTAGE REFUNDED 


MONEY BACK GUARANTEE 


WESCOTT TAPE 
P. O. Box 1153, Dept. R, Columbus, Georgia 


SAVE MONEY.. MAKE MONEY. . 


LEARN TV 


the practical way 
ASSEMBLE A 


Pay as You Wire 


We WILL HELP YOU to start 
learning TV the practical way 
—by assembling a TRANSVISION 
TV KIT in EASY STAGES. For 
only $39 you get PACKAGE «i 
(standard first pkg. for all of our 
kits). This package gives you the 
BASIC CHASSIS and over 450 TV 
COMPONENTS with complete tn 

structions, Drawings, Photos, and 
Service Booklet. When ready. you 
order the next stage (poke 2). ote 
your complete kit a terrifie buy 


F Shows 6 Great TV Kits: 


EXCLUSIVE: Only Transvision TV Kits 
G 
ptar® 


Low prices make 


are adaptable to UNF. Ideal for 
FRINGE AREAS Wo Previews Technical 
TRA required, Write sow! 


TRANSVision 


NEW ROCHELLE, 


N. Y. 


fm + MAIL THIS COUPON TODAY «= = 
1 Educotenal Director . 
i TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. an.1 i 
i Ot» he depos!’ Send standord king 
g Macuace *1, ‘with olf instruction Material. Belence C.0.D i 
‘ 0) Send FREE copy of your new TV Kit Cotalog, ’ 
a Neme___ — - eatin 
u Address. — —— ' 
it City Strate — ' 


RADIO & TELEVISION NEWS 


Within the Industry 


(Continued from page 26) 


Francisco ... GENERAL ELECTRIC 
COMPANY has established a new com- 
munication equipment center at Doug 
las and Broadway in Redwood City 
California UNITED TRANSFORMER 
COMPANY has established warehous- 
ing facilities for its line at 1865 North 
Western Avenue, Los Angeles, Califor- 
nia... UNITED ELECTRONIC SUPPLY 


COMPANY has moved to new and 
larger quarters at 181 West End Ave- 
nue in New York City . ALPRODCO, 
INC. is building a new fireproof fac- 
tory that will add 50,000 feet of floor 
space to its present facilities in Min- 
eral Wells, Texas. This is part of the 
tower manufacturer's continuing pro- 


gram of expansion at all three of its 
plants... WALCO PRODUCTS, INC. 
has expanded into an additional build- 
ing in East Orange, N. J. to increase 
production facilities for its line of rec- 
ord spray and protective sleeves for 
records . GRAYSON CONTROLS Di- 
VISION has completed a new plant in 
Long Beach, California ... ROHN MAN- 
UFACTURING COMPANY has acquired 
enlarged manufacturing facilities at 
116 Farmington Road in Peoria. This 
is the company’s third plant. 
= . . 


FRANK M. HOLLIDAY has been named 
field lecturer for the sales engineer- 
ing department of 
Raytheon’s televi- 
sion and radio oper- 
ations. 

He will conduct a 
nationwide series of 
forums, open to all 
television retailers 


and service techni- 

cians, Which will 

cover every phase of the TV dealer 
and servicing operations. 


Prior to joining Raytheon, Mr. Holli- 
day was owner-manager of the F. M 
Holliday Co. and was formerly man- 
ager of field personnel for the Bendia 
home appliance division 

The itinerary of the lecture 
is not completed as yet, but 
announced later 


series 
will be 


—Y 


PHOTO CREDITS 


Page Credit 

Radio Corporation of America 
1.D.E.A 
ireless World 
G6. ccccsscces : .»«+Motorola, Inc 


ument Co., Inc 


ERRATUM 

In the parts list accompanying the article, 
“The ‘Globe Scout’,” 
December, 1954 issue, page 54, 


which appeared in the 
the following 
corrections shouk. be noted: Cu, Co—.008 
pid. should be .0008. Also, RFC, RFCr—5 
mhy. should be 2.5 mhy. and V,—6F6 tube 
should be 6V6 tube. 
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@ Same Day Service 
@ All Tubes Individually Boned | 
@ 300 Types Always in Stock 


5 43 6ACs 69 6Gé 4 7cs 69 25J7M 6 4 
€7 29 | 6Ac7M 86 | 6HéGT 4) 7cé ) 12SK7GT .63 45] 
6 4 | 6APre 90 | 6J5GT 43 ES ‘ 12SL7GT «57 46 
14 6AG5 56 | 6J6 $2 E4 »0 12SN7GT .52 | SOAS 
1H5GT 49 | 6AGTM 9 C 43 rf J 128976T -F6 | soes 
14 46 | 6AH4 57 | 6 4) 7F7 79 2587m 49 50C5 
A4 5° | 6ane 73 6KéGT 45 7F8 79 12V6GT aT) S0L6GT 
1A 69 | 6AJ5 65 | 6k 44 1G? 89 12x4 | A - 
B4 6? | 6AKS 55 | 6Lé 64 7H? 59 4A4 69 a yo 
cs ? 6AK6 59 4L7M 6 ) 9 14A 59 . 
6 ) | 6ALS 42 | 6N7M 4 K 69 | 14A7 .63 oth 4 
LOS 59 | 6AM8 4 697 45 } 59 \4AF7 59 é 49 
ILE3 59 | 6AQS 50 6R7 69 7N? 69 1486 .63 5¢ 49 
1LGS 6? | 6AQE 37 | 654 48 | 797 66 468 é f 58 
1LH4 6? | 6AQ7 70 M g 89 ‘ ’ ‘ 60 
TLNS 59 | 6ARS 45 1.90 ) 4 ) 7 
INSGT 67 | 6AS5 50 6S8GT §3 89 46 7s 49 
PSGT b6AS6 1.4 6SA7GT .55 Xb 4 at ‘ 44 
92S 8 | 6ATé 4) é 4 x? ”) \4 4 na 
RS 62 | 6AU4GT 68 b 46 7v4 69 ‘ t 47 
1S4 ; 6AUSGT 82 ¢ T 4 4 7 4 ) 4) 
185 51 4AU6 46 6S! T 49 Ad ; 64 4 0 = 
J SAV T a3 4 | 4 As ‘ 4N 
is ° 6 40 | 6SK7GT .53 - } 1487 79 1/624 46 
1U4 .57 | 6AX4GT 65 | 6SL7GT 48 2AG §2 
U5 50 | 684 4 | 6SN7GT 59 12AT6 41 4 ; ' ’ 
4) | 6BAé 49 | 689076T a 12AT?7 72 4x 6? ' ’ 
1X2A 63 | 6BA7 S7 | 6SRk7GT 4 12AU6 46 4 é 117Z3 7 
Aj 30 | 6BCS 54 t 42 12AU7 60 1BGé 1.39 ‘ “0 
Ww 38 | 68DS 59 | 414 7 12AVé6 39 | «19Ts 9 ) 
K2 “9 | 6BDé 45 | ¢ 80 12Av7 73 v8 ’ GALA 139 
Aa 4c 6BES 51 é 57 12Ax4 4) 24A 9 1974 ‘ 
87 27 BF 4 6Ué 59 12Ax7 63 25AVSGT 83 1 " 
3BCS 54 | 6BF6 7 | 6u8 78 ' é 25896GT ‘ .98 roe 
BN6é 4 | 68666 1.25 | 6¥V6éGT 50 AZ? ’ | 254667 51 ’ 
Bb 4 | 6BHée 53 6w4GcT 47 1284 60 4 ) 
; 6BJ6 49 | 6wéGT 57 12BA6 49 2525 66 JAN TUBES 
3£ 46 4eK i 6x4 7 BA? ‘ 4 “0 ‘ 7 
ILF4 67 1 68K 4 6xX5GT 37 BDé 4 ge p 43 , 
4 48 | 68 T a oxe 75 12BE6 5! - 429 . 
I$ser 69 | 6BN6 4 6V6G 48 BFE ) ‘ 4 
334 58 gy 8 A4 4 128H7 63 - 
3v4 .58 | 6897 -90 A J 12877 65 e +d 
4 ) | 6827 -90 At 69 627 ‘ A 4 64 
¢ “4 | 6Cc4 40 | TAT 69 M 34 3585 52 ‘ 2] 
TERMS: A 25% deposit must accompany ait , : Vubee 1S Bold Vireo 
qresre—eatense,, 6.0 moens "Unoan. $io . - nnchind mand 
$1.06 MANDLING” cnanoe Subject to —— refund all unused money , Phen = 


TUBE 
CO. 


Rad-Te 


DOUGLAS 


INSTRUMENT 
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TV TUNER REPAIRS 
48-HOUR SERVICE 


Defective tuners rebuilt to factory standards 
New tuner querantee. Ship prepeid 


RADIO PRODUCTS co. 


College Point 56 New York 
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GET INTO 
ELECT tl 


incrowded, interesting field 


You can enter this 


Defense expansion, new development demand 
ained pecialiet Mrudy all phe rad A 
onies theory and practice: TV; FM: troed 
esting, wervicing; @riation, marine, pollo ree 
1*- month course. Prepare for good pay, Gradu 
ates in demand ty mak ompant- iigh * ! 
or equivalent required, Begin Jan., March, June 
Sept. Campus life Write fer catates. 


VALPARAISO TECHNICAL INSTITUTE 
Valparasise, indiana 


Dept. RD 


STANDARD 
BRAND TUBES 


“AT THE NEW LOW PRICES” 


@ individually boxed. 

@ Only ist quality 
Latest ay 
No private label, electrical or mechanical rejects. 
No rebrands of rewashed “bargains.” 


pe. 4 for PREE 1066 new AirMail Handy-Order 
tank, 


Liste ALL Popular TY & Radio Types. 
Mates Mail-Ora 

o Ail tube orders over 
Postpaid. 


SPECIAL-PURPOSE TUBES 


rite for our complete leting on XMTG, Industrial, 
ial Purpose and Crystal Diedes. We stock over 


2,000 ese ot excellent prices. 


pleasure 


$25.00 (with remittance) 


Miniature 
High- 
Voltage 
Converter for 
Geiger Counter 


@ Operate your gelger 
counter from standard 
volt flash-light 


This compact powerful 

unit converts regular 
battery voltage to 000 volts for direct operation 
of geiger counter tubes Actual range of output 
le 6 to 7,000 Volts AC (eaaily rectified and regu 
lated with cireuite supplied) so that any type of 
gelger counter or photo multiplier tube can be 
operated from unit. Weighs only 3 ounees and 
mall enough to ft in the palm of your hand 
Unit ready to operate factory tested 


MODEL 1OMVT.........$10.00 each 


with Inetructions 


NEW! SENSITIVE GEIGER-MUELLER 
COUNTER... 


Contains 2 subminiature tubes, Victoreen 1185 
verter described ahove Senel 
microammeter Mtirietly « eg ay Me 
Measures 54%” Wa 7%” x 3” ‘6 
tw Keayhar Mfg. Co. 
in kit form 
and factory 


tested...» 

een ollage 
ture. Hrand New, 
ut - 


equietor 
Users net cost $5. 


thers 
ere Exclusively ty 
Improved—Same low 
Also ip stock Matched 
& Capacitors. 


Ime Prov: On 

veitats le te 3 ow, *TY News Head 
rry ON Continuously 
lowe Seumegtane snenrver a 


| mi ype d Transformers, 
rite oF call 


in ¥ minutes you nn stall new £7 ype TectlAer 
te convert 4 ve! it tr fnet , a. inte unit which will 
charge both 6 volt batteries up te 100 amps, and 


the new 12 wolt hettertes up te 50 = $24 .00 
Reetifier with detatle onty 


(Specify make and model of were... Paapaae ) 


SELENIUM RECTIFIER STACK 


Input: Ue te to 10 VAC. 
Outeut: Tis o 
This rectifier will nandle SO amps, convection cooled 


o av 
or up to 150 ampe fan cooled, depending 
on er a. on eth tn tote of 3 or more $11.98 
ST CHARGER STACKS MAbs 
rb ORDER 48 HOUR SERVICE 


METEOROLOGICAL TRANSMITTER 


Type T-40C. Uses RCA SAS, Complete with tube, 
antenna, gi harness. 


Grand New 
SUPER SPECIAL! 
3060 Volts DC—330 Ma. 


BASIC COMPONENT 
KW. POWER SUPPLY KIT 


Vv. AC. KFMR @& 400 MA. Primary—11t5 


wa 
. Matehed Smoothing Choke 
ret Mies Primary Gridge Siiament for Pour 
a‘e 


Comets $39.95 


Also These Pm Components tor Sale Write 


4 {000 Vour rose sai MULTITESTER 
330: 


Only 


Compoings 
* 


Be wa: 
esistance 

je test \ead "Onty 30a" Wx 
ae “it as Ss ie @ Only $9.98 


LOREO TYGE CARTONS, 
Preven 


with new Safety 
onte Tube Breakage 
c 


Thie Super: 
the Moet Distinetive 
one sine 


rion ts 
Minimum: 100 any 
r.O8., N 


bes Avaliable Toda 
Quantity prices on request. Boxes 
ore 

Miniature ‘ foay 


LARGE Y fee? 
Lares " 


GALS, ote.) 
i] 


Ww. ete 
Citar ote.) 
der, Pra c.9.0. 


ir 
aon 25% w hye. 


guaranteed os. 


NEW PHONE AND ADDRESS Phone rine 6-Tee0e 


BARRY ELECTRONIC: 


CORP 
» New York 12, N.Y. 
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1955 


While every precaution is then to insure accuracy, we cannot guarantee against 
or omission in the preparation of this index. 


the possibility of an o i h 


¥ 
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NEWS 


Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


COMPLETE 
television ; 
rine, police radi 
paraiso Technical Institute, 
Ind 


broadcasting ; servicing ; 
12 or 18 months 


Dept. N, Valparaiso, 


FOR SALE 


ty Bargalr 


factor 
laro 3/532, « ipphires, 45 spindle 
EK RPX-050—$3.9 I ersity 6201 oax.-~ 
S38 85 Prepaid Tuners Amplifier ; akers, 
Turntables, Baffles, Change ete. All Low Priced, 
epaid, Brand New—Write Today Fidelity Un 
ited, 63-03 39 Ave., Woods! N. ¥ 


Brand new 


te 


Antenna $1.25 
ennas $32 


SAMPLE Parasite Bowtie 
erial for assembling 80 ar 
idual Sam's Schematics rented 


: dy 1369 Neosho—St. I 


HI-FI Fan Complete new 
Fisher Alte 
te De nst 

Write 

Azurelee 


wire, 


SURPLUS 

vith tubes b 

t ra Trading ¢ 
ingham 3, Ala 


TELEVISION Ke 
able, $10. W4AP'I 
Vi ; 


ALUMINUM 

and Perforatec 

Ohio 

TU BES—70 vernment, 
manufacturers, jobbers iaranteed 
| year Free cata on j Trad 
ing, Dept. AD, 231-07 Li , 1, Jamaica 11 
~~ 2 

FREE Get 

Rose, Everet 


FORTY “x 
designed 


Type 14987 

i98P Power 
ver; |1—Budelman 
‘ower Amplifier Type PIS Power 
Federal Type 1618 V-F Ringer 500 ft 
RG &U ¢ bl L-Welded steel Yagi 
‘ » @lement ] ter Diesel-Generator 
KW Pr. J ’ »0—Fifth 

ew ork City 


AVE € 


DIAGK AMS lio § record changers, re 
th service data $2.00 
part numbers Kra- 
1, 36 Columbus Ave 


Accessories Unusual 
OOK Peter Stuyvesant 


Recorders, Tapes 
Dressner, Box 
a. ae 
TUBES and equi 
hanged For action and 
Gensler, W2ILNI, 136F L 


AP 
tT 


bert 

other 
thing sur 

equipment 
ng 


REPAIR Shop (Rad 


TELEVISION se 
Ave., Pottstown, I 


FIFTEEN Assorted —Ke i Co 
On Trowbridge, 512 Weat 75th, 


ndensors 
Chicago 21 
rV-FM antennas. All types ir 


Accessories. Low.at price Wholesale Sup; 
Dept. H, Lunenburg, M 


January, 1955 


WANTED 


Knobs, 


cluding UHF. Mounts, 
‘ 


TOP Dollar Paid for Art-13 dyna 


ks and all other «x ponent parts Wr 
Seles Co., 4109 Burbank Bivd., Burba: 


Ri9/TRC-1 Receive 
News 


WANTED 
Radio & 


Type 
Televisior 


WANTED: BC-348R 

CU-25/ART-13 BC.6 

Send full list of what 

Radalab 87-17 124 Street, 
h 


guarantee 


ck 
ht.) Lee Mountair 


HELP WANTED 


TELEVISION " nd 


vcktre 


oOo8 We Wellingt 


MISCELL 


BUSINESS OPPORTUNITIES 


BUY Wholesale 25,000 items—Catalog 2 Mat- 
ews, 1472-R5, Broadway, NY‘ 


CORRESPONDENCE COURSES 


USED Corre 
Sold Rented 
} 


ge, Summervilie 


TOP 
QUALITY 


TUBES 


Junk Is NEVER ao Bargain . . . Price alone is not enoug 


200 UNMARKED cer 
Behneider, Box 214, Sea 


RECORDING 
tails Free. Box 


aN. Ward 


Speake 


ALL make speake rel ed rite 


Service, 70 Vesey Bt Ne 


$1.00 


Far = 
1401-4) 


ONE YEAR 
GUARANTEE 


bh... @ REAL Bargain is @ combination of 


Price AND Quality: LOW Price and HIGH Quality! On the basis of QUALITY ond DEPENDABILITY, 
Electron Tube Wholesalers offer the Lowest TUBE apres on the morket sogay 


ur busines 
utely 


Type Price 
oe2 ° 
O83 vVRSO .95 - — 
oc3 vaios os *‘ eng 
O03 VRi5S0 8° Tu NOT tor THEE 
As Tube Specialists 
‘ 


whole w 


_ 


eesowreerce 
Sever zonooes 
POvevrsts 


OFFER! | or7 8: 88 SATU dial 


Assorted 
64 


ve 
for $25 00 or 


more! 


140 OVANE eT « 


~— 

explanati 

CLEP OLELEOEEOEEEEEEEEEEDEOEEE 
SEND FOR OUR PREE LISTING! 


ELECTRON TUBE WHOLESALERS. inc. 


NEW YORK 


PLUG IN TUNERS 
AM—FM— 
SHORTWAVE 


Connect to any TY set, HI FI of PA Amplifier, 
or Tepe Recorder in a few minutes. FM unit 
(only $13.95) will work in automobile and can be 
easily connected to car radio AM broadcast 
model $14.9%. Balanced heaters no carrier hum 
Fractional power requirernents 


Write for iiterature 


KUHN ELECTRONICS 


. 20 GLENWOOD CINCINNAT! 17. OHIO 


the futu The 
en ca ' ed 
‘ ELECTRON 
but f ONE FULL YEAR 
the Larne Tube Stock atv 
elving 


» A 
IMMEDIATE bhi 


te 
eet hh 


Spec. Purp. 
Tubes 


2000 types 


i vorne BArcley 7.7616 


PREPARE FOR A GOOD (s0B! 
BROADCA I 1} 
CTRONKI tALD! O BI 


Television Servicing 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EKUTAW PLACE, DAL. 17, MD. 
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TAB” 


_THAT 5s A Buy 


rk |: 


. 
Com- 


Amp Meter 
Diy Steel Cab 
110 @& 220V1, 


ry ® pA 


with 


<<< <: 


sede -: 


ae 


ACC! LOO Amp (1% Hippie) . 


vee rete 


cone ort 6 vot 


dine Ider for eonverals 
: v hattery. 


CONVERTER Carter D185 
to 115 enn. 2 
mer, 4 Dig 


he 

* Q0Mi j SOOMA " 

1 A ate ae vuee JOOMA, me : 
New atte = Wrenclormer 


VARIABLE DC POWER SUPPLY 
invomttg ater ‘ 


NEW 
IMPROVED 
PHILLIP <s 
250W INSTANT 
HEAT GUN 


Unes ~~ tron A a 
wig for ut 

wor os copende 
corse | balenees, 


ow t, 
apot light, fused, trigger 


Gun 


ine bolder! ing + Write 


00V/20M 
7 for Neti Beuope a, 


7.0 

AVOT, LOA, 
4 

iaooV 

1.06 

4.08 


yy b : 
aav Kno 6 BV jOA 


}2000nm Hy ow 


Fg »'? or he 
ode ‘ 
6000s ow cae 26) 10 
i vom 


QUANTITY Price 


"TAR" 
METER nt 


Siyhna 148 


O- MAD 
5M er7 


2 Amp 
Amp te 
MA DC Tuning Met 
Weston 120MA/RF 


COMPONENT KITS* 
IN PLASTIC BOXES 
a 


190 1Wwel 


RE E 
WE BUY, SELL & ‘SWAP AS WELL 
174 


NEW SELENIUM 
GSCTINERS 


lew t apevthen 
wave brid 


x 
y 
- 
. 
i 
<5 


- 
“ 


wrens 


: BEBSERZS 005 
: S883asEssese: 


Ssssessssses 


Rjssssssssssss 
° 
Pre evar Boann 
SSSSBSSSSaa5 


Ssh eseun~- 


weeewe 
earner 


100 Amp*® 
18 Vo, 2 Amp 
*Dual primary tis 5 & 230V G0cy 


106 WATT SEC PHOTOFLASH KIT— 


Incluses tranef 


rectifier, fash tube in in- 
dicating fash gun, guide 40 

on Kodachrome. Special $3 
Full GATTERY 106 WATT ScOS KIT 
<s only batteries $32 
53 a “ise conde new 

* eo 
mat win « ndaf 
60WS Cond ‘a a) 


Bquiv. 12° onty @Y 
Print Staye Onl Mu 
Log 


Blectrovolice triplay gent. 
On REXOSO 78 Gold 
On RPX MG Gokitone 
RPXOSO/ rual .0014.005 +4 
ak le oot ‘Dual Das $ 7.76 
a} 8 diame nde 5 98 
lacements 


ie ” 

RPIOOS/76 of RPIOO4/LP diamond 
RPJO!S Dual diamond & sapphire 
} or 78 Single Sepphire styli 

78 tual 1 
~ 78 Single 


mire Fon 


v.C., Almieo ¥ 

Tamale Neterart 2 
heeded for 

nae fu ri 


wires 
Famcue 


16-ohm 


17W2-16KC 
"ow 5 bohm 


preel- 
et import- 


meter, 


D' Arsonve 
Ld 10 


All 1% ho 
ctAk 3 te wact 


TUBE SOCKETS 
CINCH JOHNSON AMPH 
loss mica) ring mtg. 


trace bite) 
mleatite 
mica 


or wre w runs 

8 awnane 

§. USaaaa 
ee rot 
SESE2SSS2s 


) bottom mtg 
bottom mtg 
@ pin min (bkit) base shid. . 286; 


230 re 115V¥V AUTOFORMERS 


3000/3000 Watts / 2 4 
WRITE FOR a ary. PRICES—EXPOR 
TOGGLE SWITCHES 


SPOT 15A/125vV 
Py 18 


Be 

2 

ec, /$1. as; * 
OPsT 20a) 125V 
0c; & 

OPST 5A/125V BKLT O8D ‘ 
3POT 22A/125V C’Hamuner bet 49; 2 
4PO0T 10A/125V $1.08; 3, - 
OPOT—Center Off-Knob ew 


REPAIR KITS 
2873 UTILITY KIT: Incle 
(4) interchangeable screw 

adee haradie, 
ns 
_ 


2. 
a4 suooy Kit: Incie | 
(5) interchangeable secre’ 
ce bindes & handle, Sf 
a= diagonal cutter & case 
ers wor ORIvEeR KIT: 
ae * w/hend 
5/16, 11 


° 
ehoo4 (24a itsene “2 
. 


WOO /08 wt 
TRANSFORMER SPECIAL 
6.3 voy 3% AMP 


a jenlum “nectiter 


ares aes: 


CUMMINS “DO-IT SHOP” 
Qemptote Heme Workshop 3% square 
r tools in one neh sow 
Horizontal drill 
, Diee sander per and powered ty 
e Industr ‘ stable li-Rite 44 electric 
ir Re; Spec 4 ess a 
‘er complete infor mation— 


SPEEDWAY ELECTRIC DRILL 
Ve" MODEL 200J 
Hi- Torque —~._ 
yee 
cs «f 
YS 


© drill, 42 s 29.95 
GOOKPM, 0 4rill bite $29.05 
nels ae J electric drill 
6.05 


pm 
Vertical ort 


(powerful 


bearing 
' to handle 
a 2 


sex? pe Grill set, 
us 2003 4" electric °% 
ao” ‘arin set, 1/16" wo Ye” plus 4007 
Perret rrr 


10 


on CONDENSERS 
13 MFD 83" PSs; 3; 


4Mrb i2 
26 


FD/ 1LOOOWVE 
rb S200WV De . 
2n00WVbDCce 
2x0 ToMPD 2400WwvVbDCe 
2.0.85" _.\/ 2000WvVDCe 
O..18Y 40/1 200WVDC (*tuly 


0. 58MFD scoomvae bd 
*Kit one each a! 
wr vite “tor Qty Price 


New Year's Greetings—Thot's a buy for "55 


RCAGE6A. .....$1.25 


897. .... $1.25 


THAT 


Ss ome A 


AB 


gUYT 


PRINTED IN U.B.A, 


SENSATIONAL SLIM-JiIM 
HI-GAIN DYNAMIC MIKE 
& TILT STAND 


Hand. Chest or table 


Use ba 


¥ La 
Sold singly 


Mobile Clamp 25¢ 


Sane ene 
SessSuss ve rn 
SSeOeunce 6082808 


-auuKd 


——— oe ee 
’ 


““TAB’’ TESTED & GT 
PRICES SUBJECT TO CHANGE 
WRITE FOR COMPLETE LISTING 


GMC Model ¢ 208F 
GMC Model 100K ¥ rel v 
Model a} Multttester 


mec 
Gmc ohm PV 
mC Model 


866A KIT ond 


Demo 
#107 VTVM (Deme) 


(2) 866A 

Sockets r 

Rated PRI 
2.59 


THAT'S 
4 


Phone 
CABLE “ oTaneante” 


RADIO & TELEVISION NEWS 


the most complete line... 


a model for every application 


Modeis 


AR.| and AR-.2 


CeD*R Rotors have 
AXS 679" 


Mode! TR-2 


Models 


TR. and 12 


PRE-SOLD 
for you to MILLIONS 
through spot announce Mode! TR-4 


ments on tele 


v& ' 
a) 
it } 
CORNELL-DUBILIER THE RADIART core 
SOUTH PLAINFIELO, NV ' ‘ EVELCANO 13, OWIO 


On electrolytics— 


FP means 


MALLORY! 


Look for the two names— Mallory and FP 
on the electrolytic capacitors you buy. 
They're your assurance of getting the 


genuine FP design, offering an exclusive 


combination of Mallory-dey eloped features. 


Famous for long life on the shelf and in 
service, they have true fabricated plate 
anodes ...have been built for years to 
operate dependably at 85° C (185° F). 


FP’s handle high ripple currents. They're 
ideal for voltage doubler applications and 
for selenium rectifier circuits. Their twist 
prong mounting cuts installation time 


to seconds. 


Don’t accept substitutes. Always 
specify Mallory FP Capacitors to 
be sure of premium performance 
at no extra price. 


BE SURE TO USE... 


gxet 
nase 


— 


Mallory Plascaps: plastic Subminiature Silverlvtic® Capac- 

tubular replacements with per- itors only *." long and 75" 

manently secured leads. . won't in diameter ideal for tran- 

short owt of open prematurely sistors and other miniature low- 
voltage circuits 

* Trademark 


PR. MALLORY & CO Incs, INDIANAPOLIS 6, INDIANA 


RUOMY ww = RTEORY © ton”... 


veo prect - paect® 
: apee? % appnov aprroay 


